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1.0 INTROI)UCTION

The SEADYN computer program is a multifunctional tool for analyzing
the structural response of cable, truss, and mooring systems. The
purpose of this manual is to document some of the major aspects of tMe
prog:am structure, Program documentation also includes a theoretical
manual (Ref 1) and a user's manual (Ref 2). The information contained
in this manual is intended for a computer programmer and the more
sophisticated user who may find it necessary to get involved with the
internal workings of the program.

The SEADYN program traces its pedigree from some early work done by
Leonard (Ref 3) through a study project carried out by the Bechtel
Corporation for the Electronic Systems Division of the General Electric
Company (GE). The end product of that work was a program called NLIN
(Ref 4). This author was technical advisor on that project. The SEADYN
program began where NLIN left off as part of the author's doctoral
project in 1974. It has been under various levels of development since
then with sponsorship coming from GE, the Chesapeake Division of the
Naval Facilities Engineering Command (CHESDIV), and finally the Naval
Civil Engineering Laboratory (NCEL). The support of CHESDIV led to the
implementation of the ship mooring capabilities for static and frequency
domain solutions in 1976. NCEL support has provided for the pay-out/reel-in
capability, the drag amplification calculations for strumming, the
viscous relaxation static solution, the bottom limited catenary element,
variou. revisions and improvements in the solution algorithms, and a
complete restructuring of the program including the new free-field input.
fo rmat.

A plotting post-processor program which is based on the restart
file structure described in this document is also available [5].
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2.0 PROGRAM STRUCTURE

THE SEADYN program is composed of a simple main program, which
establishes the size of the working storage in COMION/ACOM/ and numerous
subroutines. The heart of the program is found in the SEADYN and MANIPR
subroutines. SEADYN is called by the main program and manages the setup
of storage partitioning, reading, and deciphering of the free-field
input and the initial access to the restart files. Control is then
passed to the MANIPR subroutine to manage the actual problem solution
through calls to the subanalysis routines,

The programming effort has attempted to maintain modularity in the
structure. Major subanalyses are handled in separate groups of subroutines
that are called in response to input requests. The overall analysis and
the individual solution options have been written to be nearly independent
of the type of element used to generate the equations. For example, the
element stiffnesses and internal force components are generated from
calls to a single controlling routine regardless of the type of analysis
being performed. This modularity should prove to be useful if the
addition of new subanalyses, solution options, or element types are
contemplated.

The program is written entirely in FORTRAN IV (CDC-Extended FORTRAN).
Initial developments were on a GE-635 computer with compatibility with a
CDC-6600 computer maintained. Since 1977, development has been on a
CDC-7600. Some effort has been directed at restructuring to facilitate
"conversion to ANSI standard FORTRAN-77 and to other machines. Conversions
of interim versions have been accomplished on the VAX1I/780, PRIME, and
)DATA GENERAL machines. The major items encountered in conversion include:

I. The free-field reader -- uses ENCODE/DECODE
uses R-FORHAT character manipulations

2. The CDC-program statement in the main program

' N 3. End of file checks using IF(EOF) a,b

4. The use of character strings in titles, date and time (including
iHollerith word lengths)

5•, Asterisk (M) comment cards

b. Asterisk (*) and quote (") format delimitors

7. The need for double precision on 32-bit word ,achines

8. Seven character subroutine name: RESTART

The global logic structure is represented in Figure 2.1. The
relationships of the major subroutines are outlined in Figure 2.2.
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MAIN

SEADYN

PREINP _FL mANPR LRE.START
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Figure 2.2 Outline. of major subroutine relationships.



3.0 DESCRIPTIONS OF COMHON STORAGE

Common storage can be segregated into four categories: working
area for variable dimension data, fixed length storage for restart data,
scratch storage for communication between subroutines, and special data
tables. Each of these are described below.

3.1 Working Storage for Variable Dimension Data

COKHON/ACOM/ A(XXXXX)

The length of the A array is specified in the MAIN program. Partition-
ing of A into the data arrays needed in the solution is done by the
SEADYN and MANIPR subroutines. SEADYN reads the problem description
data or restart file to determine the size of the data arrays. SEADYN
then passes the first position of each array to HANIPR through its
calling sequence. With only two exceptions, /ACOH/ is referred to only
indirectly through the subroutine calling sequences. The two exceptions
are the NODES and FREQ subanalyses which place the contents of /ACOH/ on
a scratch file using RESTART and then use the storage for other purposes.
/ACOM/ is restored through RESTART upon exit from these subanalyses.
The partitioning of /ACOH/ is described in Table 3.1.

3.2 Fixed Length Storage for Restart Data

In addition to the element and node data contained in /ACOM/, the
essential problem data are contained in a set of common blocks with
fixed dimensions. These are arranged in pairs which contain floating
point and fixed point data in segregated forms. A separate common block
contains all of the logical variables. These blocks are written and
read for restart purposes. The segregation is made to facilitate the
conversion to machines which use byte-oriented storage with type-dependent
word structures.

The use of the common blocks is summarized below. The actual
structure of the common blocks is given in Table 3.2.

/BUOYS/, /IBUOYS/ Body tables, limit set data, body and limit
location data, surface buoy data and related
control data

/CABLE/, /ICABLE/ Line element data and material tables, fluid
data

/CONTRL/, /ICNTRL/ Basic control information for the solution options

/DSPCON/, /IDSPCN/ Static imposed displacement data and norm data
for static iterative solutions

/PAYOUT/, /IPAYOT/ Pay-out/reel-in data

/SHIPS/, /ISHIPS/ Data for ships and static ship loads

/STRUH/, /ISTRUH/ Strum string data

/TIMED/, /ITIHED/ Transient response data

/LOGIC/ Logical variables used for solution control

5



Table 3.1. /ACOM/ Urape in SEADYN

Base Iefilaitioai Secondary Ule Secondary UIle
Through MANIPR kn FHR.Q SAO in HOIE SAMO

Varia It. ze VAriheize vri.be Size
Nape Name Name '.

A I NE; GMH" N
DS 2 lKK %m(NF3)(RF3+1)
DSO TGK NF3,N"3
I)SR 4 P I GEN NFl3

LT 6
GMA '7
IT 8 2,NE-IM)P 9 NF.

MAI' 10
Sit,;

IC. I

TIIR 15 .3,NE CITEN COfPIEX(NE)
THNSTR I 1t 3,3,NfI
MI 1UM NCM'P Ný

G1,MP N,;TN NE
C 17 NN:3

\0 819
NOI)Y i x 19

OI! 2) F7 tCOIPLEMXWNF3)

; ? 7U2 COHP .:X (NFJ)
lr'P 23 3,N3
! I 24 N7. COtMI'LF.X(NF-, I .EN1)

G, 1'
::27

:l)29

LIP1ULDP I
SI I)':)P 3)

!I)DS 1,

: = : ; r I F3v , ; ; ,I ) H E G K I c ooF3 , I n toNCG NF3'.,IENo)

Notes: N1 : no. of elementa.
NN3 3 times no. of nodes,
NF3 -" 3 1imrn (no. of nodes n ,o. of' !.iave nodes).
MIENI)D hAlf bandwidth.
NlC reters to the position parameters computed by SEADYN.
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Table 3.2. Fixed Length Restart Coiwo n Blocks

COMMON/BUOYS/
i AABUOY(loo),ADfl(5O),BAfMC(5O),BLEN(50),Bnf(50),boMAS(50),
2 BOVOL(50),BSCD(50) ,BUOKP(3,SO),BWD(50),CBUO,CORDLf(50),
3 CYLRlIS(50) ,DBU(50) ,FBUSR(50) ,RELFAC(50) ,SBAMP(50) ,SGNDLD,
-4 T.OLUI(50)0UBS(50)qVIB(3)

COHIION/IBUOYS/ IAABU(IO),
I IBS(50) ,IBU(5O) ,IDRB(50) ,IMPBOD,IIIPNOD,IOPTJANCR(50),
2 JSLP(2,50) ,KNSTRNKONECT(IO,50),LBODN(50),LIHNOD(5O),
3 LIMSET(50) ,MBLN(50) ,MEDIB(5O)pIORBUONXBLOCHXBODY*
4 NXLIMS,IIXLLOCNBLOC,NBUITAB,NCYLB,NLIMS,NLLOC,NMOTN(SO)

COMMION/ CABLE/
I AACAB(100),CABMAS(IO),CAMC(lO),CJJUkLJLDIAM(1O),E(20,lO),
2 FDEPTH(5),FGAM(5),FLPAR(lOtIO),FVISC(5),G3(1O),STR(20,lO),
3 TE.NULT(1O) ,TT(20,1O) ,TTD(IO) ,TTK(IO)

COIIHON/ICABLE/ IAACA(1O),
1 IDAIIPR,IDRG(IO),IFLCOD(IO),MATDIIP(lO),MATTHE(lO),HED(IO),
2 MXFLOW, NFLUI ,NFL VRY

CQMIION/ CONTRL/
AACON(100) ,ACCFAC,DELFACDERADDELThP,DERRgDHU,

1 EXTRAP,FDIVY,FINCFLNVYFRCVYGRAVG1 ,G2,OVRSHT,
2 PARNT,PI ,PINC,PSTEP,RATDtRERR,SRCHFC,SSTART

COMMON/ICNTRL/ IAACL(1O),
3 IBEND,IBENJDl,IBEND2,IBG,IDIRIFCNTIFXFLIGKIIUISTN,INC,
4 INDRAG,IJVY,IPR,ISTART,IUPDT,JDLD,JDYNJ1IPDTJOVR,
5 KONVRT,KOUNT,I(UP,LMITER,MOSTAT,!IVBHVBINCNBASE,NCONC,
6 NE,NFN,NF3,NFLUID,NFIXPgNNN3,NPRSTNI1UPINSLAVE,
7 NSTUP,NTYPE,NUMSET,.NUP,N'XTYPE,MODEII,HODEI2

COMMON/DSPCON/
I AADSP(100) ,DISPC(30) ,DISPP(30) ,HIRSDLRNORH,RNORMP,RNRflPP,
2 VNORMP ,VNPP ,VNPPP

COMNON/IDSPCN/ IAADS(1O),
I IDIS(30,3),IDWN,TNUPITUP,JSTEPR,LIIKEPINDISPNDROP,
2 NFM EP(30) ,NODWNNSLOP

COMMON/PAYOUT/
i AAPAY(100) ,AMAXL(5)ICURLEN(5) ,DELTODLREF(5),DPTHF(5)I
2 ESP(2,5),PAYV(5),PTMF(5),TFSAV(5),UKVB(15,3),UHVDP(l5,3)

COKMON/IPAYOT/ IAAPO(IO),
I JOP(5),JPELT(5),NITNOTHU1JMAT(5),NULTflfNELPOI(5),NGRO(5),
2 NNPOI(5),NOPNPOVRY(5),NSHRNK(5)
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Table 3.2. (Contin~ued)

COMMON/SHIPS/
I AASHP(100) ,ACCCIJR,ACCWND,APROP(3) ,BLOCK(3) ,CAD,CPROP(3),
2 CR(3),CS(3),CURCOE'2O,3,5),CURHF.D(20),ClRNTCURVFL(5),DRAD,
3 FACH(3) ,FSFRC(3) ,FSFRW(3) ,FSLEN(3) ,FSVEL(3) ,GAIR,HEAD(3),
4 HEDEND,IIEDI!IX,HEDINC,HEflNOW,PROPF(3),L4TL(3),SAE(3),SAS(3),
5 SBEAM(3),SDRFT(3),SDSPV(3),SFACW(3,3),SHIPI((4,3),SHPKP(3,3),
6 SHTRN(3,3,3),SLT(3),SLWL(3),SURFCE,TSAPL(3),VAIR,WAD,WDEPTH(3),
7 WIND,WNDCOE(20,3,S),WNDHED(20),WNDVEL(5)

COKIION/ISHIPS/ IAASHP(lO),
I ICR,IFREQ,ISHIP(3),ISHTAP,ISURLD,IUP,KODEC(2),KODEW(2),
2 LSIIP(3),MXSHIPSA.RNT,NSFILE,NSHIPS,NTiIETC,NTHETW,NUMHED,NWIND

COHM.ON/ STRUtI/
I AASTM(100,CEPS,CRST(30),GKS(3,3),QST(20),RVELN,RVELNP,
2 STLEN(20)

COMMON/ISTRUMj IAASTM(1O),
1 ISTRNG(3O),ISTRUP,KSTRN4G(20,3O),rMXSELTMXSTRG,NSTRNG,NSTRUP

COMMON/TlKED/
I MTINI(100),ALPNEW,BE.TEW,DALPHA,DHETA,DMAMB,DMAXP, 1
2 DT,DTHJDrL,DTLL,DTMAX,DTRSRT,DTU,ERR,FTF(3),FTI(15),GAHNEW,
3 TT4X.Ti1FiRF(3),TMiRM(IS),TPARh;(2o,2o)),TRSRT,TZ, B()

COVION/ITItIED/ IAATIM(1O),
1 IALTR,JB(5),TLF(3),fIMTHF(15),PIX,ISIGNI,ISIGN2,ITFCOD(20),
2 ITOP,J'AB(15),1GrrRST,?1XTFUNNIXPRN



3.3 Scratch Storage Conmon Blocks

Temporary data or data not required by restart are handled in the
following common blocks. Table 3.3 lists the contents.

/CDCAL/ Temporary data for strum string calculations

/CHKDAT/ Component check data for element fluid loads

/FRQDAT/ Frequency domain interface data

/HEDCHiR/ Titles and labels for page headings

/HEDDAT/ Control data for page headings and working storage for
free-field input processing

/RETAPE/ Restart file data

/SHPLBL/ Contains the ship load title block and labels for the
ship load data set in current use

/SILPTAP/ Contains the ship dimension data for the ship load data
set in current use

3.4 Cofmmon Blocks for Data 'Tables

Special purpose data tables are contained in the following common
blocks. Table 3.4 lists the contents.

/COMPNT/ Component inventory tables

/SIZE/ List of common sizes

/TAPES/ List of file names

/TYPES/ List of numeric codes for input keywords

/IFLAG/ Array of input keywords

'flie mooring component inventories are contained in arrays which are
•enerated by data statements iii the COMPDT Subroutine. An explanation
of the entries in the component inventory common block, /COMPNT/, is
c4iveui below.

VARIABLE DESCRIPTION

ATLPE Label for each of 6 anchor types. Each label is
three 6-character Hollerith words.

ANCTAB Storage for anchor data for up to six anchor types
(third dimension). The array allows up to 16 anchors
of each type, listed in order of increasing weight.
Five items are given for each anchor.

9



Word Contents

I Anchor weight
2-4 Hollerith labels for federal stock

number
5 Holding power

The holding power is calculated from the weight and
the factors given in HLDFAC.

NANCR An array listing the number of anchors of each type
in the inventory.

BTYPE Label for each of two buoy types. Each label is
three 6-character Hollerith words.

BUOTAB Storage for huoy data for up to two buoy types. The
array allows up to six buoys of each type, listed in
order of increasing buoyancy. Seven items are given
for each buoy:

Word Contents

"Outside diameter
Height

3 Weight
4 Nominal buoyancy
5 Maximum buoyancy
6-7 Ho'! rith label for federal stock

number

NBUOY An array list h.-ie number of buoys of eac& type
in the inven'•

HiTYFE Label fo , four hawser types. Each label is
three 6-,• .. llerith words.

HAWTAB Stora- er data for up to four haswer types.
r :- .i up to 23 sizes for each type. The

*• .r for each size are the tensile strength
and the weight per 100 units of length.

HAWSIZ A list of the haswer sizes given in increasing order.
It is assiumed that all four hawser types have the
same list of sizes. If no entry is available for
a given size, then set the strength to zero and the
weight to some small, nonzero number.

N"AWS The number of howser sizes for each howser type. (Set
to 23 for each hawser type.)

CHAIN Storage array for chain data- Presumes oni• one chain
type (stud-link chain). The array contains 31 entries
for size, strength, and --eight per unit length.

NChN The number of chain tes (31).

HILDFAC A list of the holdi,;.. power factors for the six
anchor types. This is the number which multiplies
the anchor weight to get the ho)., ng power in firm
sand.

10



The component data presently listed in the inventories assume
weights, buoyancies, and strengths are in units of pounds. Lengths and
buoy dimensions are in feet. Hawser and chain sizes are in inches.

It would be possible to alter the contents of the inventories by
rewriting the COfPDT subroutine. The subroutine is called once each
time a component check or design selection is made. It is presently set
up to avoid re-calculating entries after the first call. The program
uses the items in the arrays to search for the appropriate entries. The

* appropriate values are then selected, scaled without altering the arrays,
and used. Min..r changes could be made without changing the calling
program. Hore extensive changes or generalizations may require some
modifications (not major) in the calling program. 41

A listing of the inventories is presented in Appendix D of the
User's Manual.

4
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Table 3.3. Scratch Storage Common Blocks

CON1ION/CDCAL/ AIAX,O!IS,OIIG,RTIN,YSAVE,IST

COKMQN/CHKDAT/ NELCKFELT(3,2), IN-VFLG

COM1MON/FRQDAT/ SPECA,SE'ECB ,DOM~G,OHGHN ,OMGMX ,AMPHN ,FRCFAC ,FACLEN,
1 TIMFAC,IBFG ,IUNRES ,IDRITR, ICONtIS, ICIICF, IFRQUP,IROLIT
2 ,NFILEF,NOB,NOH,NOK,NRV,MNOB,MNOHI,MIOX,MNRV,ISHPFL,ITCONF,NSOLN,
3 ELL,TMAS,BAM(30),B44S(8),DA(6,6),DB(6,6),DC(6,6),GI{U(6,6),
4 HDGI(30) ,RANG(8),WAVEL(3O),OMG,NFREQS,NEWCON,NEWRED,VDUfl(3),
5 DRFTFR(3) ,TEIP(6,6) ,GHED,NSJWC,0N2,WVLN,WAMIP,WSLP,NS3

COMIION/IEDCHR/ IDAY,ITIME,HED(20)

COHM1ON/HEDDAT/ IPAGE ,NLINES ,IXLINE ,NWORDS ,WORDS(100) ,N1IED,NOLINE

COMIION/RETAPE/ IRST ,NTAPE ,NFLILE

COKB1ON/SHPTAP/ SCALE ,TDEPTH,TBLOCR ,TSLT ,TSAE,TSAS ,TSWL,TSB,TSK,
I TSDSP,TSAP

C01M!ON/SHPLBL/ SHPCAP( 12) ,WLBI.,CLBL ,LLBL ,VLBL

12 i



Table 3.4. Commnon Blocks for Data Tables

COMMON/COMPNT/ ATYPE(3,6),ANCTAB(5,16,6),NANCR(6),BTYPE(3,2),
1 BUOTAB(7,6,2),NBUOY(2),FITYPE(3,4),HAWTAB(2,23,4),HAWSIZ(23),
2 N'HAWS(4) ,CHAIN(31 ,3) ,NCHN,HLDFAC(6)

CO!2ION/TAPES/ NIN,NOUT,NTA.PEI ,NTAPE2
* NTAPE9,NTPCHK

COIIMON/SIZE/ NINA,NINB,NINRL,.NINDSP,NINP0,NINSHIP,NINSTfl,NINT,
1 NIk4C,NCOH,IFILE(4) ,NRECZ,NINBI,NINCI ,NINCLI,NINDSI,
2 NINPOI,NINSHI,NINSTI,NINThI

COMION/TYPES /
1 DEA,ALIVE,DYNAN,TSSS,AIODE,FREQ,CI*EK,PLOT,ANEW,FINIS,
2 PROB,kESTBLOC,BODY,ELEM,FLOW,FLUI ,AINVEALIMI ,ALINE,A
3 ALLOC,AMATE,ANODE,ASHIPASTRUN,TENS,T2F1N,CURR,FIX,FREE,
4 AIKPA,AINIT,IKEEP,ALOAD,ALVAR,AMOV'E,ANSOL,OUTP,PAYO,SAVE,
5 SBUO,SOLU,ASTEP,SURF,ATIME,AWIND,FSOL,SPEC,EXTE,RESU,
6 AREAD,RAND,REGU,D0NT.,ANCH,ABUOY,ACONF

COHMON! IFLAG/ IFLAGS (60)

13



4.0 STORAGE REQUIREMENTS AND VARIABLE DIMENSION

The amount of computer storage required to successfully execute an
analysis case can vary with the number of nodes and elements as well as
with the subanalysis options selected. Direct restrictions on the
numbev. of nodes and elements are avoided by the use of the implied
dimensioning (partitioning) of COMeMON/ACOM/. Since the present version
of SEADYN uses an in-core solver for both the stiffness equations and
the eigenvalue problem, the maximum problem size is restricted by the
amount of storage available. The working space for these solutions is
the /ACOM/ region. The stiffness equation solution uses the portion of
/ACOM/ left after the node and element data. The eigenvalue solution
copies /ACOH/ to a scratch file and uses the full length of /ACOH/ (see
Section 3.1 and Table 3.1).

The size of /ACOM/ is specified in the main program, which is
simply a starter deck to assign a length to /ACOH/ and call SEADYN.
Besides the CDC PROGRAM statement, the main program contains:

COMMON/ACOM/ A(xxxxx)

NCOM=XXXXX
CALL SEADYN (NCOM)
STOP

END

The minimum required value for NCOM depends on the problem size,
and the subanalysis options selected. The amount of data needed to
store the element and node data is computed by:

NBASE=31*NE + 66*NN

The global stiffness matrix (GK) begins its storage at NBASE+I. The
stiffness matrix storage format is by rows, starting at the diagonal
elemcnt and going to the half-bandwidth* (IBEND). Thus, any solution
which uses the global stiffness matrix will require at least NBASE +
NF3*IBEND storage locations in /ACOM/ (NF3 was defined in Table 3.1).
This auount is required in the MNR, RFB, VRS/VRR, and SLI solution
methods. The DYN SAO with the DIM option does not use the global
stiffness matrix. (DYN-SLI with moved nodes imposes some special
restrictions since more storage is needed for GK, and the moved nodes
must be numbered just before the slave nodes. Use of this option is
highly discouraged. It is complicated to use correctly and much less
efficient than the DIM solution.)

The eigenvalue solution (MODES) uses the Jacobi method and starts
its working storage at the beginning of /ACOM/. It begins with a diagonal
mass matrix (GNM) and a compacted version of the stiffness matrix (GKK)
which has the full upper triangle of the stiffness matrix. GKK requires
4 .,(NF3)(NF3+1) words. Next is a working area which is NF3*NF3 words, The
eigenvectors (NF3 of them) end up here as the TGK array. The eigenvalues
follow in the next NF3 locations. The required space is then .5*NF3*(3*NF3+5).

rthe half-bandwidth is the largest number computed for any row by subtracting
the row number from the number of the rightmost column which contains a
nonzero entry plus one.
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The frequency domain solution allows for the formation of a consistent
mass matrix (CGM) which is created immediately following GK in /ACOM/.
Since it is the same size as GK, the storage needed is NBASE÷2*NF3*IBEND.
The FREQ solution uses complex arithmetic. The system coefficient
matrix is generated by copying GK and CGM into a prior portion of /ACOM/
in complex format (see Table 3.1).

The variable storage space needed for NCOM is summarized below for
each SAO type:

DZADLIVE TSSS,_DYNi

NCON = NBASE + NF3*IB

where 1B = IBEND for all but DYN-DI[

IB = 0 for DYN-DIM

MODE

NCO . 5,-NF3*(3*NF3+5)

NCOM = NBASE + 2*NF3*IBEND

CHEK
NCOM = NBASE

Storage size checks are made at the beginning of each SAO to determine
it enough space is available. If not, a message is printed to indicate
the space needed, and the run is aborted. Note that for problems using
more than one SAO, the largest NCOM must be used.

The CDC version of SEADYN uses single precision logic except for
accumulators in the simultaneous equation solvers in the SLVBAN and
COMBAN subroutines (see Section 7.0). On machines with word lengths
less than 60 bits the program should use double precision on most of the
iloating point computations. The critical computations are the length
channges, stiffness matrix coefficients, and components of the force
re. ihduaI. The most direct and reliable approach to treating double
prp('Ision is to type all floating point variables double precision.
This is most readily done with FORTRAN-77 or IBM-FORTRAN. If this
approach is taken, then the variable NPRECZ in the SEADYN subroutine
should ber set to 2. This establishes the appropriate number of words
to be written and read for the restart files. When NPRECZ=2 the vari-
ables in the COMMON statements of the RESTART subroutine should not be
typed double precision. ,

If it is decided to selectively type the variables double precision
some customizing of the variable dimension process will be required.
The critical variables (see Section 8.0) are listed below:

ACOM-Cross Reference (Table 3.1)

DS, DSO, DSR, XC, XO, XS, U, UP, US, UD, UDP, UDD, UDDP, UDDS,
F2, GK, DU
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SSpe ial Temporary Variables/Subroutine:

CL, CDX/RESIDL CL, CDX/UPDATF

Since the ACOM cross reference requires the A array partitioning to
be expended, the variables NBASE and NINA (SEADYN and 4ANIPR subroutines)
"must be increased. In addition it will be necessary to modify the NC..
variables in the SA.DYN Subroutine. The least troublesome approach (bua
storage extravaganc) is to make A double precision and to double NINA
and NBASE. Then the NC.. variables do not need to be adjusted. If A --
is typed double precisioA then NCOM should be doubled since it (like
NINA and NBASE) count single precision floating point words.

The arrays which do not depend on the number of nodes or elements
have been given fixed dimensions. Should these need to be changed, it
will be necessary to make three types of changes. They are:

I. Change the dimension of the specific arrays involved. A cross
reference between the COMMON involved and the descriptions of
the variables in Section 8.0 will clarify which ones need to
be changed (see Table 4.1).

2. Change the parameter which specifies the maximnu number allowed
(egMXBODY).

3. Change the parameter which specifies the total number of words
in the COMMON block (e.g., NINB). This is used by RESTART to

determine how many words to read or write.

Care will need to be taken to assure the COMMION statements in all of the
affected subroutines are changed. It should be noted that making such
changes causes the restart. files to be unique and not accessible t.o
othte(r versions of the program or to the compatible SEAPLT graphics

A"• program.
Table 4.1 is a list of the array dimension limits with the arrays

a[\al parameters involved. Table 4.2 lists other program size restrictions.
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Table 4.1. Fixed Dimension Array Data

Itm iit Variable Common Arrays
Name Size Involved

Bodies in BODY table 50 HXBODY HINB BAflC(50)
NIMBI BLEN (50)

BIIOM(50) L
BOHAS (50)
BOVOL(50)
BSCD(50)
BWND(50)
DBU (50)
CYLRIS (50)
IDRD (50)

Body locations 50 MXBLOC NINB FBUSR(50)
NIMBI SBAIIP(50)

UBS(50)
lBS (50)
IBU(50)
JSLP(2 ,50)
LBODN (50)
IIBLN (50)
NMOTN (50)
BUOKP(3,50)

Limit Conditions table 50 14XLIMS MIND CORDLM(50)
NIMBI RELFAC(50)

TOLIM(50)
JANCU(S0)

Limit Locations 50 H1XLLOC NINBI KONECT(10,50)
LIIINOD(50)

LIMSET(50)

L~ines cecnnected to a limited 10 NIMBI KONECT(10,50)
iiade

Cable wjaceriai tables 10 NINC CAB!IAS(10)
NINCI CAHC(10)

DJAJI(l0)
E(20,10)
STR(410, 10)
TT(20, 10)
G3010)
TENULT(1O)
TTD (10)
TTK (10)
IDRG(1O)
JFLCOD(I0)
MATDMP (10)

IED(10)
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Table 4.1. (Continued) .
Itm imt Variable Comori Arrays

Nome Size Involved

Entries in any material table 20 E(20, 10)
STR(20,10)
TT(201 10)

Entries in~ FLUID table 2 I4INC FDEPTH(S)
(program logic also involved FGAM1(S
he re) FVISC(5

Ship/Platform rigid bodies 3 NINSHP APROP(3)
(program logic limits FREQ NINSHI MOLCK(3)
solution to only one ship) CPROP (3)

CRO()
CS(3
CURCOE(20,3,S)
WND)COE(20,3,S)
IFACH(3)
FSFRC (3)
FSFRW(3)
FSLEN(3)
FSVEL(3)

ISHIHP(
LSHP(3)
PROPF (3)

RATLO()
SAE(3)

SBEAH () -

SDRFT (3)

SFACW(3)
SHPKP(3,3)ST(3)1
SL'r (3)
TSAP(3) -

WDEPTH (3

* I ae'outf ireel-in ends (must be 5 NINPO ANAXL(5) Z
le~ss than or equal to the NINPOI CURLEN(5)
iiutlier of moved nodes allowed) DLREF(5)

DPThF(5)
ESP(2,5)
PAYV( 5)
PfllF(S)
TFSAV(5)
JOP(S

HULMAT(S)I ____________ __________________ _____________________________NELPOI(5)



Tablde 4. 1. (Continued)

I tem Lim Variable commogi Arrays
Mi Name Size Involved

NPOVRY(5)
NSHRNK(5)

Moved tiodes in DYN or TSSS 5 NINPO UMVB(15,3)
(Note: the row dimension is NINT UtIVBP(5,3)
3 times the number) NINTKI FTI(15)

TMFR?1(15)
UB(15)4

ll1H1 (15)
JR (15)

Nodal components with imposed 30 NINDSP DSPC(30)
displacemaents in DEAD, LIVE NINDS1 DISPP(30)
or MODE IDflS(30,3)

NFKEEP (30)

Strklm string.% 30 ININSTI ISTRNG(30)
KSTRNG(20 ,30)

Elements in a strum string 20 NINSTh QSr(20)
NINSTI STIEN(20)

KSTRNG(20,30')

Nntimer of flow fields in FLOW~ 10 MXFLOW NINC FLPAR(10, 10)
NINCI IFLCOD(10)

P'ýa ihei ecs per flow field 10 NINC FLPAR(lO,l0)

* 3iin* tuilctions defined by 'rFUN 20 ?1XTFUN NINT ITFCOD(20)
NINTH! TPARN(20,20)

Paramweters per time function 20 MINI, TPARH(20,20)

*L.oa~d variation sets defined 3 NINT FTF(3)
by LOAD/LVAR NINTHI TFRF(3)

ILF(3)
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Table 4.2. Problem Size Restrictiont

Restriction Limit Comments

Ships/platforms in FREQ SAO 1 Program logic limit, requires
new coding to remove

Catenary lines of generated 20 Array dimensions in INPT,
nodes CATGEN, INTLIZ subroutines

Lines connected to a node 20 Array dimensions and counter
where anchor holding power check in COMCHK subroutine
CHEK is made

PROB + REST data sets in any 50 Array dimensions on title
run cards read in SEADYN and

FREINP subroutines

Rigid format data sets 1 Program logic limitation in
FREINP and SHIPIN subroutines

Wave headings on ship motion 30 File format
file

Wave length on ship motion 30 File format
file

Roll angles on ohip motion 8 File format
file

Wind velocities on ship 5 File format
motion file

Wind headings on ship load 20 File format
file

Current velocities on ship 5 File format

load file

Current headings on ship 20 File format
load file

The total size of the CDC version of SEADYN is 156,000 (octal)
plus the size required by the ACOM COMMON. Selecting NCOM to be 8500
(decimal), the total program size is 176,000 (octal). A reduction in
total storage can be achieved by segmenting the program. Input for one
approach using the CDC segmented loader is shown below.

TREE SEAPAY-(INPT, SAORD, TRANS, EIGNS, FRQSLN, CONCHK)
GLOBAL BUOYS, CABLE, CDCAL, CHKDAT, COHPNT, CONTRL, DSPCON
GLOBAL PAYOUT, RETAPE, SHIPS, STRUM, HEDDAT, TAftb, SIZE, TYPES

20



GLOBAL 1 BUOYS-, ICADLE, ICNTHL, II)SPCN, IPAYOT
GLOBAL I-SHIPS, ISTRIUl, ITIME!)
GLOBAL. IIEDCHH, LOGI C, ACON
GILOBAIL S11I'TAI', SBPI.BL1, ! FLAG i

FRQSLN GLOBALA FRQDAT

Th is approach to0 segmenftationl give-s a mlaxii~ku1 : siz-e of 126,000
(octal) plus ACOM. More complex tree, structusres 4ran he dowwjsed to
shrink this size but the complicaeting. fact-or is Lthsd ttir FRQSLIN hcanci&
of the tree caills the STATIC group of subroutiniet toyv wave drLIft for-co
updates (see Figure 2.2)

13

21i



5.0 DATA FILES AND AUXILIARY STORAGE

SEADYN uses the following FORTRAN files:

FILE FILE
CODE NAME MODE DESCRIPTION

01 binary Restart file for DEAD SAO output; may be used
for input.

02 binary Restart file for LIVE/TSSS SAO output; may be
used for input.

03 binary Restart file for DYN SAO output.; may be used
for input.

04 binary Optional restart input file.

D5 NIN coded System input file; read only by FREINP. Defined
in SEADYN and carried in CONMON/TAPES/.

06 NOUT coded System output file; written by various routines,
primarily those calling PAGRED (see Sectu-n 3.0).
Defined in SEADYN and carried in COMMON/'IAPES/.

08 NSRDC binary Ship motion file; read by SHPMOF and SHPRED
subroutines.

09 NTAPE9 binary Scratch file for temporary storage of the contents
of COMNON/ACOM/, etr. in MODE and FREQ SAOs.

10 binary Ship load file; written by SHIPIN and read by
SHPLDS.

I1 binary FREQ steady state response solutions; written
by FRQSLV and read by FRQSLV.

i2 bbinary FREQ RAO outputs; written by FRQSLV and read by
FRQRND and FRQREG.

13 NTPCH1K binary Used to pass the contents of COMMON/ACOM/ from
FRQSLN to COMCHK for multiple wave heading
solutions.

15 NTAPEI binary Deciphered card images from free-form input;
written by FREINP and read by FFLD.

ib NTAPE2 coded Scratch file for rigid format input data;
written by FREINP and read by SHIPIN.

20 binary Mode shape (eigenvectors) output; written by
EIGNS.
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FILE FILE
CODE NAME MODE DESCRIPTION

21 binary Scratch file for mode shape calculations. Used
to move the system stiffness matrix to a new
position in COMMON/ACOMI/ in the needed format.
Done in EIGNS.

5.1 Restart File Structure

The SEADYN program creates up to three restart files (one each for
the DEAD, LIVE, and DYN subanalyses). Multiple selections of a subanalysis
type simply extend the file unless a rewind is signalled by the SAVE
data record. A counter (IFILE array) is provided for each of the files
to keep track of how many restart records have been written. Each time
the file is rewound, the counter for that file is set to zero, and a
label record is written. The write statement is:

WRITE(NFILE) (TITLE(I),I=l,NHED),NINA,NPRECZ

Each restart save operation uses the following write statement:

WR1TE(NTAPE) (A(I),I=1,NINA),(B(I),I=l,NINB),(C(I),I=1,NINC),
(RL(I),!=1,NINRL),(P(I),I=1,NINPO),(T(I),I=l,NINT),
(SH(I),I=l,NINSHP),(DP(I),I=1,NINDSP),(STM(I),I=1,NINST!1),NFILE
,(IAABU(I),I=i,NINBI),(IAACA(I),I=1,NINCI)
,(IAACL(T),I=z,NINCLI),(IAADS(I),I=I,NINDSI)
,(IAAPO(I),I=1,NINPOI),(IAASHP(I),I=1,NINSHI)
,(IAASTM(l),I=l,NINSTI),(IAATIM(l),I=l,NINTMI)
,DLD,WLD,DYN,CI[ECKR,NOVEL,NOITER,NOFLUD,NOLOAD
, FE-DBK, POUT REFUP, STEPUP

5.2 Sh.ip.Motion File Structure

The Ship Motion File is; organized in logical reocrds. The specific
contei. Ls oi each record will be described below. There are seven distinct
reco:d typeF. The first two records contain data which are independent

- I of wive :ieading or wavelength. Record types 3 through 7 are dependent
S ion heading and wavelength and are repeated in a nested loop fashion.

The overall form is:

Record I
Record 2

Loop Loop Record 3
erk on Record 4 (present on
Wave Wave Record 5 first wavelength
Length Heading Record 6 only for NCEL

I_ IRecord 7 formatted files)

The wave headings are assumed to be listed in decreasing order with +180
degrees being the largest allowed. The interpolation routines assume
the values given for +180 degrees will be used for -180 degrees; therefore,
data for -180 degrees need not. be given.
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The wavelengths are assumed to be listed in decreasing order (i.e.,
increasing frequency order).

The individual records of the file are described in terms of the
Fortran read/write lists associated with each record.

RECORD I NME 1, NAME 2, NAME 3

Three Hollerith variables providing identifying data.

RECORD 2 (TITO(I), I=1, 12), WORD, WORD 2, WORD 3, ELL, BEAM, DRAFT, TVOL,
THAS, TPST, ZG, CBV, NOB, (FN(I), 1=1, NOB), NOR, (HDGI(I), 1=1, NOH),
NOK, (BAH(I), 1=1, NOK), VNY, GRAV, NRV, (RANG(l), 1=1, NRV),
((GKU(l,J), J=1, 6), 1=1,6), ((DC(I,J), J=1,6), 1=1,6)

TITO = Hollerith title consisting of 12 6-character
words h

WORD = length unit label (6-character Hollerith)
WORD 2 = force unit label (6-character Hollerith)
WORD 3 = moment unit label (6-character Hollerith) Al

ELU = Ship's length (L)
BEAM = Beam (L)
DRAFT = Draft (L) WIA
TVOL = Ship's volume; qbtiined from (ELL/2)3 TVOL
TMAS = Ship's mass (FT L )
TPST Longitudinal distance from c.g. to forward most

staLion; obtained from (ELL/2) . TPST
ZG = Vertical distance from water line to e.g.,

(+ up) (M)
CBV = Vertical distance from water line to center of

buoyancy (+ up); obtained from ELL . CBV i1
NOB = Number of speeds (SEADYN expects only one)
FN(I) = The Froude numbers for each speed

NOH = Number of wave headings
HDGI(I) = The wave headings listed in decreasing order

starting with 180 degrees and proceeding no

further thaia -180 degrees + AO II
NOK = Number of wavelengths
BAM(1) = Nondimensional wavelength in decreasing order,

X = ELL . BAM(I)
VNY = Fluid viscosity (L-T) -2
GRAV = Gravitational acceleration ULT")
NRV = Number of roll angles
RANGE(I) = The values of roll anges (radians) listed in

increasing order 1.

GMU(I,J) = The nondimensional mass matrix
DC(I,J) = The nondimensional hydrostatic restoring matrix

RECORD 3 MM, HDGI(M1i), JJ, FN(JJ), LL, BAM(LL)

K= Heading number
JJ =- Speed number
LL = Wavdlength tumber
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RECORD 4 ((DA(I,J), J=1,6), 1=1,6), ((DB(I,J), J=1,6), 1=1,6)

DA(I,J) The nondimensional added mass matrix for the
current combination of heading, speed, and
wavelength

DB(0,J) = The nondimensional wave damping matrix

RECORD 5 (BOD(1), BOD(I+3), BEV(I), BEV(I+3), I=1,3)

BOD, BEV = The nondimensional wave force coefficient

RECORD 6 B44S(I), 1=1, NRV)

B44S(I) = The nonlinear roll damping terms which are
added to the damping matrix depending on the
size of the roll angle (nondimensional)

RECORD 7 ((TX(1,J), I=1,7), J=1,7), ((TY(I,J), 1=1,7), J=1,7),
((ThI,J), I=1,7), J=1,7), (TP(I), I=1,7)

The complex nondimensional drift force coefficients

5.3 Ship Load File Format

The ship load file is set up to be a library of ship characteristics
and loading tables. The file contains one logical record for each ship
catalogued, It is written in binary form with the following FORTRAN
statement:

WRITE(10) NWIND, NETHETW, WNDVEL, WNDHED, WNDCOE, SCALE, NCRNT,
NTHETC, CURVEL, CURHED, CURCOE, TDEPTH, TBLOCK, TSLT,
TSAE, TSAS, TSWL, TSB, TSD, TSDSP, TSAP, SHPCAP, WLBL,
CLBL, LLBL, VLBL

Consait Section 8.0 for descriptions of the variable and Section 3.2 for
array sizes.

5.4 Mode Shape File Format

The output of natural frequencies and mode shapes can be output on
fiLe 20. The file contains one record for each natural frequency. Each
record is written as:.

WRITE(20) I, EIGEN(I), FREQ, PERD, (TGK(JI), J=I,NF3)

where: I = The mode number
EIGEN(I) = The circular frequency (radians/sec)
FREQ = The natural frequency (Hz)
PEP-) = The natural period
TGK = The eigenvector (mode shape)
NF3 = The number of degrees of freedom

25



6.0 RESTART CAPABILITIES

The restart files mentioned previously allow for the recovery of
data for various configurations of the modeled system. The methods for
using this capability are explained in Section 6.0 of the User's Hanual.
When restart is used in a separate run from the one that created the
saved file, the file may be designated as any file code recognized by
the system since the file code is given in the input data. The usual
procedure is to use codes 01 through 04, as explained in Section 5. It
should be recognized that normal execution may require the re-use of
some files. By using file code 04 as restart input, the user is guaranteed
the file will not be used for output.

The restart procedure readr the title record from the restart file
and performs a comparison on the first word if requested. It then spaces
down the file to the requested record number by reading each record. The
last record read then occupies the COMMON blocks mentioned in Sections 3.1
and 3.2. The restart activity is aborted if the first word comparison fails
or if the current size of COMON/ACOM/ is too small to receive the number
of words written %hen the file was created.
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7.0 DESCRIPTIONS OF THE SUBROUTINES

Each of the subroutines is described in this section. Cross
references for CALLS and CALLED BY are also given. These cross
references omit system library functions and subroutines, such as SQRT,
COS, SIN, etc. However, those routines calling EOF, DATE, TIME, and
ENCODE/DECODE are indicated since this may be useful in conversion to
other mechaines. These particular routines are listed here for convenience:

CALLS SUBROUTINE

EOF FREINP, FFLD
DATE SEADYN (results output by PAGMED)

TIME SEADYN (results output by PAGHED)

ENCODE/DECODE FREINP, SELCTS, SELECT
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NO. OF CALLED COMMON
NAME ARGS BY CALLS USED DESCRIPTION

ADJMAS 9 EQTION MNPRDT BUOYS Adjust nodal force summation for
DYNFBK CABLE tangential added mass (i.e.,
NRAPIT CONTRL remove residual added mass from

LOGIC tangential direction)
TAPES
TIMED

AMPHAZ 5 FREQREG Get response amplitude and phase
FRQSLV for a set of complex numbers.
SPONLY

BANDES 2 INPT Estimate bandwidth

BNMOVE 10 STATIC TVARY BUOYS Impose boundary movement for MOVE,
STPDYN CABLE SBUO, and fixed nodes for DYN and
NRAPIT CONTRL TSSS.

DSPCON
LOGIC
PAYOUT
TIMED

BUODYN 5 FRQSLV CVCTRN BUOYS Compute spherical buoy dynamic
SPONLY CONTRL coefficients for frequency domain
TATT FRQDAT equations.
TRNSHP SHIPS

TAPES

BUOSTF 4 STFGEN BUOYS Get stiffness matrix for mooring
buoys.

CABTRN 4 SHPFIX CROSS Get local-to-global transformation
matrix for line elements.

cATFRC 9 CATSTF PCAFX2 TAPES Computer end forces and stretched
CATRES length for bottom-limited catenary

element.

CATGEN 17 INPNOD Generate nodes along a catenary
curve.

CATRES 19 RESIDL CATPRC BUOYS Compute internal forces for bottom-
CROSS CABLE limited catenary element for force
MVPRDT CONTRL residual.

CATSTF 14 STFGEN CATFRC BUOYS General stiffness matrix for
TATT CABLE bottom-limited catenary element.

CONTRL
TAPES
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NO, OF CALLED COMMON
NAME ARCS BY CALLS USED DESCRIPTION

CBLDftP 12 FRQSLV CABTRN CABLE Calculate linearized damping terms
CXSLVR CONTRL for line elements and assemble into-
DRAGO complex eystem matrix.
TATT

CCOKLT 6 FRQSLV Form complex matrix triple product
and dot product.

CD 1 STRUIR Function to compute local drag
SIMP coefficient ratio for strum cal-

culation.

COMBAN 8 FRQSLV Complex simultaneous equation
SPONLY solution using symmetric banded

row storage format.

COMCHK 18 HANIPR FFLD BUOYS Check for component adequacy.
LOUPD CABLE
PAGHED CHKDAT
RESTART COIMPNT

CONTRL
DSPCON
KEDCHR
IHEDDAT
SHIPS
SIZE
TAPES

COMPOT I INPUT COMPNT Define, convert, and print com-
"ponent inventory.

COMPRP 13 UPDATE DMPFRC CABLE Computer element material properties,
RESIDL MPROP CONTRL strain and load for multimaterial
UPDATE PAYOUT payout element.

CONCNT • INPT BUOYS Count connections to limited nodes
CONTRL and bodies.

CON•AS FRQSLV Get consistent mass matrix.

CPLOTR 41 MANIPR Dummy routine for eventual plot
interface.

CRCALL 4 SKPDEF Calculate ship's bull resistance
coefficient for analytical load
functions.

CROSS 3 CABTRN Vector cross product.
CATRES
STRUHR
UPDATE
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iA

NO. OF CALLED COMMON
NAME ARGS BY CALLS USED DESCRIPTION

CURREN 2 LDUPD CURUSR CABLE Define components of current for
MANIPR TVARY CONTRL each node.
STRUMR TIMED

LOGIC

CURUSR 6 CURREN User subroutine for defining
current field.

CVCTRN 8 FRQREG MLTPLY Coordinate transformation on a
BUODYN TMLTPLY complex vector.
FRQSLV

CXSLUP S FRQSLV KVPRDT Complex slave update.

CXSLVR 11 CBLDMP MLTPLY Store complex slave partitions
for stiffness or mass matrix.

DEPCOR 3 SHPDEF Function to compute depth correc-
tion for ship load tables.

DMPFRC 10 COMPRP CABLE Computes damping forces for
RESIDL CONTRL material damping.
UPDATE TIMED

DRAGCO 7 CBLOMP User subroutine for computing drag
LDUPD coefficients.

DcCALC 6 TRANS PAGHED CABLE Estimates upper bound on time step
STPDYN CONTRL for DIM dynamic solution.
SAORD IIEDDAr

TAPES
TIMED

•)DYNFBK 42 STPDYN ADJMAS BUOYS Transient solution of residual
NRAPIT LOUPD CABLE feedback equations using Newmark

MSTRMS CONTRL Beta Method.
RESIDL SHIPS
SiHPFIX LOGIC
SLAVLD TAPES
STFGEN TIMED
SLVBAN

-!IGNS 14 MODES JACOBI ACOM Set up eigenvalue solution
STRUMR

EQTION 41 STPDYN ADJMAS BUOYS Form terms of dynamic equation for
LDUPD CONTRL SLI and DIM solutions.
MSTRNS LOGIC
RESIDL TAPES
"SHPFIX TIMED
SIAVLD
STFMLT

0ý 30



NO, OF CALLED COMMON
NAME ARGS BY CALLS USED DESCRIPTION

ERROR 4 FRE1NP Error message processor for free-
FFLD field reader.

FFLD 5 SEADYN ERROR Reads binary records processed
INPT EOF by the free-field reader.
SAORD
FRQFRD
COMCHK
FRQREG
FRQRND
MANIPR

FREINP 5 SEADYN ERROR Reads binary records processed
INPT EOF by the free-field reader.
SAORD
FRQFRD
COMCHK
FRQREG
FRQRND
MANIPR

FREINP 5 SEADYN EOF TAPS C'Lee-tield reader -- decodes free-
ERROR field records and writes a binary
SELCTS interpretation of the input data.
SELECT It also copies rigid format data
SHIFT over to a scratch file.
ENCODE
DECODE

FRQFRI) 4 FRQSLN PAGlHED CONRm. Read input data for FREQ SAO.
FFLD DSPCON

FRQDAT
HEDDAT
TAPES

FRQREG FRQSLN AMPHAZ CONTRL Calculate regular wave response
CVCTRN FRQDAT data for FREQ SAO.
FFLD HEDDAT
PAGHED HEDCHR

SHIPS
TAPES
TYPES
IFLAG
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NO. OF CALLEn COMMON
WNAIE ARGS BY CA! L S USED DESCRIPTION

FRQRND 10 FRQSLN FFLD CABLE Calculate random response statis-
PAGHED CONTRL tics for FREQ SAO.

FRQDAT
HEDDAT
HEDCHR
SHIPS
TAPES
TYPES
I FLAG

FRQS1,N 48 HANIPR RESTART ACOM Controller for the FREQ SAO.
STATIC BUOYS
UPDATE CABLE

CONTRI,
SHIPS
TIMED

TYPES
IFLAG *

FRQDAT
HEDDAT
HEDCHR 12
TAPES -

FRQSLV 50 FRQSLN AHPHAZ BUOYS Solve for frequency reponses for
BUODYN CONTRL FREQ SAO and set up RAO's.
CBLDHR FRQDAT
CCOMLT HEDDAT
CONBAN HEDCHR
CONMAS SHIPS
CVCTRN TAPES
CXSLUP
PAGHED
SHPREK1)
SIPONLY
STFGEN
TATT
TENRSP

INPBDY 3 INPF PAGHED BUOYS Input body tables data.
CONTRL
HEDDAT
IIEDCHR
TAPES

INPBLC 4 INPT PAGHED BUOYS Input body location data.
CONTRL
HEDDAT
HIEDCHR
TAPES
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NO. OF CALLED COMMION
NAM~E ARGS BY -. CALLS USE DESCRIPTION

INPGLT 10 INPT PAGIIED CONTRL Input cletrent, dat~a and generate
IIEDDAT missing data.
HEDCOi
TAPES

INPELD 4 INPT PAGRED CONTRL, Input flow tables.
HEDDAT

HEDCHR '
INPFLU 3 INPT PAGHED CONThL, Input fluid data

HEDDAT
HIF. DCII*R
TAPES

INPIIM 3 INPT PAGHED BUOYS Input limit set tables.
CONTRI,
HEDDAT
HEDUCIR
rAPES

IN111.LC 3 INPT PIAGlIE! BUOYS Input l imit loCation data.
CONTRIL
IIEI)DAT
HEDCHR
TAPES

INPNAT 2 INKr PAGHED CABlE In~put. material tables.
CONTRL [

* HEDDAT

LIOGI C
q TrAPES

IN 11OD 1I INPT PAGIIED CONTRI. Input, nodes and lines of nodes. .
CATGEN HEDDAT

HEDClIR

TAPES

INIPSTh 3 INPT PAGHED CONTRL. Input strum string dat-a. 1
HEDDA'1
HEPCIIR
TAPES
STRUMI
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NO OF CAL.LIED COMMION
NAME ARG(S BY CALLS USED I)ESCRIPT ION

INPT 42 KANIPR BANDES BUOYS Input new problem data and initia-
COHPDT CABLE lize parameters, calculate lengths,
CONCNT CONTRL added masses, weight, etc.
FF11) PAYOUT
INPBDY SH1IPS
INPBIC STrRUM
INPELT TIMED

INPFI.O HEDDAT
INPFLU HUDCHR
INPLIIH TAPES
lNPLI.C TYPES
INPNAT IFLAG
.NPNODI
INPSTM
INPTEN
IN PTI

PAGHED
SHIPIN L~

SHPINP
INTL.IZ

I NP'FEN 4 1NPT PAGHEI) COl'rRL, TIput teasioo data. A
HEDDAT

TAPES

INPTIM 4 INPT PAGHIED CONT1RL Inpat time function tables.
IlEDDAT

!"'• IlEI)ClfR I

TAPES
TIMED

INTrLIZ 4¶ INIP' UPDATE BUOYS Initialize new problem data, corn-
MPROP CABLE puLe lengths and initial tetision

CONTRL data.

LOGIC
SHIPS
TAPES

I'NTLSA 4 SAORD BUOYS Initialize solution parameters and
CABIE, set defaults of subanalysis options.
CONTRL
CIIKDA'I

DSPCON
PAYOUT
SHI PS
STRUM
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NO. OF CAILEI) COM(MON
NAM A R GS BY CALLS UEI DESCR 1111 oX

TIMED
TYPES
I FIAG
RETAPE

INTLWI 12 JNIy PAGHED BUOYS Compute masses and weights for
CABLE new problem.
CONTRL
LOGIC
SHIPS
TAPES

JACOBI 13 EIGNS Solves the linear eigenvalue
problem using the Jocobi method.

I.DNTRP 13 SItPL)S Table look up for ship's static
loads.

IDUPD 15 NRAPIT CURREN BUOYS Compute fluid drag loads on bodies,
STEP DRAGCO CABLE lines and ships.
EQTION SHPI.S CHKDATD•FBI• ,ONT•RL

COMCHIK PAYOuT
TRANS Sill PS

TIIU I.
LOGIC
TAPES

1.!1h 10. I0 RESIDI. TVARY 8IJOYS Check limit. conditions and fix or
STF'GEN (ABLE free components as needed.

CONThRL
DSPCOX
S1lIPS
TIM'1ED

HAIN NiA N/A SEADYN ACOM Main program. Establishes the
size of ACOM.

"IAN I Pk I SEADYN COHCNX BUOYS Manipulative routine to control
CPLOTR CABLE the execution of the subanalysis
CURREN CHKf)AT modules.
FTID C ONTRI.

FRQSLN DSPCON
INPT PAYOIrf
MODES SHIPS
OUTPUT RETAPE
PAGIfED STRUM
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NO. OF CALLED COMMON
NAME ARGS BY CALLS USED DESCRIPfION

SAORD LOGIC
STATIC HEDDAT
STRUMR HEDCHR
TRANS TAPES
UPDATE TIMED

SIZE
TYPES
IFLAG

MASMOD 13 PAYUPD BUOYS Make mass and weight ddjustments
CABLE for payout elements.
CONTRE,
PAYOUT
SHIPS
TAPES

MLTPLY 9 CVCTRN Matrix multiply.
CXSLVR
SHPF IX
SHPSTF
SLAVER
STFGEN
STRUML1
TATT

MODES 40 MANIPR EIGNS ACOM Set up and execute MODE SAO-
STFGEN CONTRL eigenvalue solution.

DSPCON ,

MPROP 10 COMPRP Material property table lookup.
INPHAT
I NP?
RESIDL
TENRSP
UPDATE

MISTRM1S 0 DYNFBK Dummy routine intended for event-
EQTION ual use with transient dynamics
NRAPIT with slave nodes.

MVPRDT 5 ADJiIAS Premultiply a vector by a matrix
CATRES and get the dot product (square)
CXSLUP of the result.
SHPLDS
SHPSTF
SLAVUP
STFGEN
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NO. OF CALLED COMIMON
NAHE ARGS BY CALLS USED DESCRIPTION

NRAPIT 41 STATIC ADJMAS BUOYS Modified Newton-Raphson solution
TRANS BNMOVE CABLE routine for statics and dynamics.

DYNFBK CONTRL
COUPD DSPCON
MSTRMS SIll PS
OUTPUT TIMED
PAGHED LOGIC
RESIDL HEDDAT
SERCHI HEDCHR
SHPFIX TAPES
SLAVLD
SLAVUP
SLVBAN
STFGEN
STFMI.T
TVARY

OUTPUT 8 SEADYN PAGHED CONTRL Output routine for node positions
MANIPR RESTART PAYOUT and velocities and element tensions.
NRAPIT TIMlED
STEP HEDDAT
STATIC HEDHR
TRANS TAPES

LOGIC
SIZE 7
SHIPS

PAGHED 0 COMC11K HEDDAT Write page heading for output.
DTCALC REDICHR-
FRQFRD SIZE
FRQREG TAPES
F-RQSLN 

q

FRtQSLV

INPB3DY
INPBLC
INPELT
J NPFLO {i
INPFLU
INPLI N
INPLLC
INPMAT
INPNOD
INPSTh
INPT
INPTEN
INPTIM
MANIPR
NRAPIT
otrrPUT
PAY(P'ID
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NO. OF CALLED COMMON
NAME. ARGS BY CALLS USED DESCRIPTION

SAORD
SEADYN
SHPINP
SHPMOF
STPDYN

PAYUPD 21 STATIC MASMOD CABLE Compute pay-out/reel-in data for
STPDYN PAGHED CONTRL changing lengths and mitosis.

TVARY PAYOUT
TIMED
TAPES
HEDDAT
HEDCHR
LOGIC

PCAFX2 14 CATFRC Compute end forces for a catenary
element with given end positions.

PSIN I STRUMR Compute mode shape amplitude for
SIMP strum drag amplification.

RANDIN 3 TVARY Dummy routine for NCEL random
signal input.

RESIDL 40 STEP COMPRP BUOYS Compute internal nodal point forces
NRAP1I DMPFRC CABLE (element forces) for the force
EQTION LIMCHK CONTRL residual vector. Also updates
DYNFBK MPROP DSPCON lengths, tensiou, and material pro-

SUPSTF PAYOUT perties for iterative solutions.
SHIPS
STRUM
TIMED
TAPES
LOGIC

i.FS'ART 5 SEADYN ACOM Read/write restart data recozds.

OUTPUT BUOYS
FRQSLN CABLE
COMCHK CONTRL

DSPCON
PAYOUT
TIMED
SHIPS
STRUM
LOGIC
SIZE
TAPES
HEDDAT
HEDCHR
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NO. OF CALLED COMMON
NAME ARGS BY CALLS USED DESCRIPTION

SAOCUR 3 SAORD HEDDAT Process CURR input record.
LOGIC
TAPES

SAOFOF 5 SAORD PAGHED CONTRL Process FIX/FREE input records. -
HEDDAT
TAPES

SAOINP 0 SAORD BUOYS Process IMPA input record.
HEDDAT
TAPES

SAOINI 6 SAORD HEDDAT Process INIT input records.
TAPES

SAOLOD 8 SAORD HEDDAT Process LOAD input records.
LOGIC
TAPES

SAOLVA 4 SAORD HEDDAT Process LVAR input record.
TAPES

SAOMOV 6 SAORD DSPCON Process MOVE input records.

HEDDAT
TAPES 1
TIMED

TYPES

SAOPAY 3 SAORD HEDDAT Process PAYO input records.
LOGIC i
PAYOUT

S~TAPES

SAORD 9 MANIPR DTCALL BUOYS Controlling routine of input and
FFLD CABLE initializing subanalysis option
INTLSA CONTRL (SAO) data.
PAGHED CHKDAT
SAOCUR DSPCON
SAOFOF HEDDAT
SAOIMP HEDCHR
SAOINI PAYOUT
SAOLOD SHIPS
SAOLVA STRUM
SAOHOV TAPES
SAOPAY TIMED
SAOSAV TYPES
SAOSBN IFLAG
SAOSOL SIZE
SAOSTP JETAPE
SAOSOW LOGIC
SAOTIM
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NO. OF CAIAED COMMON
NAME ARGS BY CALLS USED DESCRIPTION

SAOSAV 4 SAORD HEDDAT Process SAVE input record.
TAPES
TYPES

SAOSBU 5 SAORD BUOYS Process SBUO input record.
HEDDAT
TAPES

SAOSOL 3 SAORD CONTRL Process SOLU input record.
HEDDAT
TAPES
TIMED

SAOSOW I SAORD HEDDAT Process SURF/WIND input records.
SHIPS

TAPES a

SAOSTP 7 SAORD HEDDAT Process STEP input record. ,

TAPES A.
TYPES

SAOTIM 4 SAORD HEDDAT Process TIME input record.
TAPES
TYPES

SEADYN I MAIN DATE ACOM Primary controlling routine. Pro-
FFLD BUOYS cesses title cards and PROB/REST
FREINP CABLE data records. Call for restart

MANIPR CDCAL read (if needed) and establishes
PAGRED CHKDAT the variable dimension position
RESTART COMPN'T of main data items in ACOM.
SEAMES CONTRI.
TIME DSPCON

LOGIC
PAYOUT
RETAPE
SHIPS
STRUM 1
TAPES
TIMED -
TYPES
IFLAG
IHEDDAT
HEDCKR
SIZE

SEAMES 0 SEADYN HEDDAT Prints user information messages
HEDCHR at the beginning of output.
TAPES
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NO. OF CALLED C MWON
NAME ARGS BY CALLS USED DESCRIPTION

SELCTS 1 FREINP ENCODE Interprets the solution option
input codes and translates to
numeric value.

SELECT 2 FREINP ENCODE TYPES Interpretes the keywords from
IFLAG free-field input and translates V

to numeric values.

SERCH1 7 NRAPIT Performs linear interpolation for
ID search accelerator for MNR
solution.

SHIPIN 0 INPT CONTRL Reads the static ship load file
SHIPS data placed on file code NTAPE2
TAPES as Rigid format data by FREINP
SHPTAP and translates it to the ship load
SHPLBL file (binary form).

SHPDEF 3 SHPINP CRCALC HEDDAT Process SHIP input data.
DEPCOR HEDCHR

SHPLBL
SHPTAP
TAPES

SHPFIX 4 DYNFBK CABTRN BUOYS Adjust residual for ship and moor-
EQTION MLTPLY SHIPS ing buoy constraints. Unless SHIPK
NRAPIT TMLPLY data are input, ships are fixed in

STEP HEAVE, PITCH, and ROLL for static
analyses. Unless more than two
line attachments are made to moor-
ing buoys, their ROLL response
will be fixed. 4

SPINP 3 INPT PAGHED CONTRL Set up for reading ship input
SHPDEF HEDDAT data.

HEDCHR
SHIPS
TAPES

SPLDS 2 LDUPD LDNTRP CONTRL Compute ship static loads.
MVPRDT SHIPS
TRNSHP SHPLBL

SHPTAP

SiPMOF 1 FRQSLN PAGHED CONTRL Initialize data from ship motion
FRQDAT file.
HEDDAT
HEDCHR
SHIPS
TAPES
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NO. OF CALLED COMMON
NAME ARGS BY CALLS USED_ DESCRIPTION

SHPRED 24 FRQSLV Read data and interpolate from
ship motion file.

SHPSTF 9 STFGEN MLTPLY SHIPS Compute and assemble ship stiffness _
RESIDL MVPRDT matrix or force residual contribu-

tion.

SIMP 6 STRUMR F Simpson rule quadrature. External
(PSIN) function F provided in calling
(CD) sequence.

IMPID 18 STFGEN MVPRDT TAPES Compute stiffness matrix for ID
TATT simplex element (cable/truss) and

assemble in global stiffness
matrix.

SLAVER 10 STFGEN MLTPLY Store stiffness terms for master
node rotation.

SLAVLD 7 DYNFBK Transfer loads at slave nodes to
EQTION master nodes.
NRAPIT
STEP
TRANS

SLAVUP 8 NRAPIT MVPRDT Recover/update displacements and
STEP TRANSHP positions for slave nodes.
UPDATE

SLVBAN 8 DYNFBK Decompose and solve system of
NRAPIT simultaneous linear algebraic
STEP equations. Assumes compacted

symmetric banded row format.

SI"ON.Y 11 BUODYN AMPHAZ Solve for unrestrained ship
FRQSLV COMBAN response.

STATIC 46 MANIPR BNMOVE CONTRI. Control the static solutions:
- FRQSLN NRAPIT DSPCON DEAD, LIVE, TSSS.
a OUTPUT HEDDAT

PAYUPD HEDCHR
STEP LOGIC
STRU•R PAYOUT
TVARY RETAPE
UPDATE SHIPS

STRUM
SIZE
TAPES
TIMED
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NO. OF CALLED COMMON
NAME ARGS BY CALLS USED DESCRIPTION

STEP 41 STATIC LDUPD BUOYS Static solution using SLI, RFB,
OUTPUT CABLE VRS, VRR methods.
RESIDL CONTRL
SHPFIX DSPCON

SLAVLD HEDCHR
SLAVUP HEDDAT V
SLVBAN LOGIC
STEPAD SHIPS
STEPOP TAP!ES
STEPOV

STEPAD 22 STEP SLAVUP BUOYS Makes solution parameter adjustments
CONTRL for the VRS, VRR methods.
DSPCON
HEDCHR
HEDDAT 17
TAPES

STEPDP 11 STEP BUOYS Compute residual ADTh and damping
CABLE for VRR solution.
TAPES
CONTRL
DSPCON
TIMED
LOGIC
SHIPS

STEPOV 12 STEP CONTRL Adjust for limit overshoot for
DSPCON STEP subroutine.
TAPES

STFGEN 40 DYNFBK BUOSTF BUOYS Generate global stiffness matrix.
EQTION CATSTF CABLE
NODES LIMSHK CONTRL
NRAPIT NLTPLY DSPCON
STEP MVPRDT PAYOUT
STPDYN SHPSTF SHIPS P
FRQSLV SIMPID STRUM
STRUMR SLAVER TAPES i

TIMED

STFMLT 7 EQTION Matrix/vector multiply using
NRAPIT compact banded stiffness matrix

format.

STPDYN 41 TRANS BNMOVE CONTRL Solution routine for DYN SAO.
DTCALC HEDCHR Does SLI, MNR, RFB, and DI
DYNFBK HEDDAT solutions.
EQTION LOGIC
PAGHED PAYOUT
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NO. OF CALLED COMMON
NAME ARGS BY CALLS USED DESCRIPTION

PAYUPD TAPES
STFGEN TIMED
TVARY

STRURR 40 MANIPR CD BUOYS Estimates drag amplification due
STATIC CROSS CABLE to strumming.
TRANS CURREN CONTRL

EIGNS LOGIC
KLTPLY SIZE
PSIN STRUM
SIMP TIMED
STFGEN
TATT

TA'rT 8 CATSTF MLTPLY Coordinate transformation of matrix
SIMPID A witi matrix T using the form
CBLDMP T A T.
STRUMR
FRQSI,V

TENRSP 11 FRQSLV MPROP CABLE Compute components of dynamic
tension for FREQ SAO.

TFNUSR 4 TVARY User written subroutine for time
functions.

TMLPLY 9 CVCTRN Pre-multiply a matfix by a matrix
SHPFIX transposed. C = A B.

TRANS 44 MANIPR LDUPD BUOYS Controller for transient dynamics
NRAPIT CABLE (DYN)
OUTPUT CONTRI
SLAVLD DSPCON
STPDYN HEDCHR
STRUMR HEDDAT
TVARY LOGIC
UPDATE PAYOUT

RETAPE
SHIPS
SIZE
STRUM
TAPES
TIMED

'rRANSHP 4 SHPLDS Compute local-to-global transforma-
SLAVUP tion for a given heading.
UPDATE
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NO. OF CALLED COMMON
NAME ARGS BY CALLS USED DESCRIPTION

WARY 3 BNMOVE RANDIN CONTRL Compute time variation functions.
CURREN TFNUSR TIMED
LIMCHK
KRAPIT
PAY1JPD
STATIC
STPDYN
TRANS
UPDATE

UPDATE 41 MANIPR COMPRP BUOYS Update displacements, positions,
INPLIZ CROSS CABLE tensions, strains, and lengths.
FRQSLN DHPFRC CONTRL Get new coordinate transformation
STATIC MRPROP DSPCON data as needed.
TRANS SLAVUP LOGIC

TRNSHP PAYOUT
TVARY SHIPS

TAPES
TIMED

45



'T1
8.0 DESCRIPTIONS OF MAJOR VARIABLES

This section lists the major variables in alphabetical order and
gives a brief description of each. Entries in the ARRAY SIZE indicate the
dimension of the array. No entry means a scalar variable. A variable name
(e.g., NE) means an array which is mapped to the variable dimension working
space of COiMiON/ACOlM/ through the MANIPR subroutine calling sequence. The
length of such arrays are ME (number of elements) or NN3 (three times the
number of nodes). The entries under the type column are:

R -- for real variable (floating point.)

I -- for integer variable

C -- for complex variable

1. -- for logical variable

H -- for Hollerith word for title or label output

The column named INPUT KEYWORD indicates the input record which provides
the initial definition of the variable. RIGID refers to the rigid format
input for the ship load file.

I
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VARIABLE ARRAY COHMON INPUT
NAME SIZE NAME TYPE DESCRIPTION KEYWORD

A NE ACOM R Cable element diameters.

AABUOY 100 BUO'TS R Additional array for future
expans ion.

AACAB 100 CABLE R Additional array for future
expansion.

AACON 100 CONTRI, R Additional array for future
expansion.

AAI)SP 100 DSPCON R Additional array for future
expansion.

AAPAY 100 PAYOUT R Additional array for future
expans ion.

AAS1iP 100 SiI PS A Additional array for future
expansion.

AASTM 100 STRUM R Additional array for future

AATIM 100 TIMEM) R Additional array for fut, Art
expalim i on

ABU(Y TYPES I Numeric code for BUOY keyword
= 56

A(.CCUH SHIPS R Acciumilated surface curreart
load factor for DEAD/ILIVE.

A ,At' CONTRL R Accumulated load factor for
r)EAI)/tIVE.

"sit I PS R Accumulatted wind load factor
for DEAD/LIVE.

AcONF TYPES I Numeric code for CONF, keyword
= 57.

AIM -0 HUOYS R Buoyant force4 for BODY BODY
table.

AIIFAD TYPES I Numeric code for HEAD keyword

= 51.
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VARIABLY• ARRAY COMMON INPUT -

NAME SIZE NAME TYPE DESCRIPTION KEYWORD

AIMPA TYPES I Numeric code for IMPA keyword -t

AIN'T TYPES I Numeric code for INIT keyword
= 32.

TYPES 1 Numeric code for INVE keyword 1
=18. -

ALIMIT TYPES I Numneric code for ,HI keyword I
19.

ALINE TYPES I Numeric code for LINE keyword
20.

ALIVE TYPES 1 Numeric code for LIVE keyword p

AILOC TYPES 1 Numeric code for LIOC keyword t

21

ALOAI) TYPES I Numeric code for LOAD keyword
3 4.

AIPNEW TIMED R Generalized Newmark integra- T'IME AF

Lion partmeter.

ALVAR TYPES I Numeric codo for LVAR keyword
=35. -

AM1A'I. TYPES I Numeric code for KATE keyword I
2 2 . -A

A:AX CDCA1 I, St rum st ring response
parameter.

A..JAX i. 5 PAYOUT R Mitosis lengths for payout PAYO
element s,

A I1

AODF TYPES I Numeric code for NODE keyword= 5.

AMOVE TYPES I Numeric code for MOVE keyword
= 36.

ANPKN FRQDAT R Cut oil wave amplitude for
FREQ SAO.
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VARIABLE ARRAY COMMON INPUT

NAMIE S IZE NAME" TYPE DES. CR I PTI ON KEY WORD :-J

AMSOI. TYPES I Nuimeric c'de for MSOL keyword
= 37.

ANCII TYPES Numeric code for ANCH keyword

ANCTAB 5,16,6 COMPN'r R Ivenutory anchor propertLy

ANEW TYPES I Numeric code for NEW keyword
=9,

ANODE TYiPES I Numeric code for NODE keyword
23.

APROP 3 SHIPS R Propeller project.ed area. SHIP

ASII il TYPES I Numeric code for SHIIP keyword
"24.

ASTEP TYPES I Numeric code for STEP keyword
43.

AS'I'RI TYPES I Niiiiieri code for STRII keyword
=25.

All'ME, TYPES I Nimteri" code for TIME keyword
= 45.

AIrYP'- 3, COMPNT R Inventory anchor t.ype tab]e.

AWI NI) TYPES I Numeric code for WIND keyyword

L:\x'I 30 FRQDAT R List. wavelength from ,ihip:
mot ion filit.

HAMC so BUOYS R Added mass coefficient.s for BODY
body table.

BEINEt TIMED R Integration parameter, T. TIME

BIUEN 50 BUOYS R Length for cylindricatl buoys, BODY
body table.

BIOlC TYPES I Numeric code for BiLOC keyword
13.
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VARIABLE ARRAY COMMON INPUT
NAME SIZE NAME TYPE DESCRIPTION KEYWORD

BLOCK 3 SHIPS R Block coefficient for each
ship. [

BHOM 50 BUOYS R Mass moment of inertia for BODY
body table.

BODY TYPES I Numeric code for BODY keyword
S14.

BOMAS 50 BUOYS R Body mass for body table.-

BOVOL 50 BUOYS R Body volume for body table.

BSCD 50 BUOYS R Surface current drag for BODY
body table.

BTYPE 3,2 COMPNT R Inventory buoy type table.

BUOKP 3,50 BUOYS R Body location parameters for
checking static response
instability.

BUOTAB 7,6,2 COMPNT R lIaventory buoy property
table.

BWND 50 BUOYS R Wind drag coefficients for BODY
surface buoy.

B44S 8 FRQDAT, R Poll damping terms for ship -I
motion file.

CABMAS 10 CABLE R Mass per unit length for
cable materials. Si1-

(A1) SHIPS R Global current heading in SURF
degrees.

-i-

CAMC 10 CABLE R Line material added mass HATE
coefficient.

CBUO BUOYS R Body drag coefficient. A

CEPS STRUd R Strum update parameter. SOLU

CHAIN 31,3 COPNT R Inventory chain property
table.

CHECKR LOGIC L Component check flag; True
mean& CHEK SAO active.
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VARIABLE ARRAY COMMON INPUT
NAME SIZE NAME TYPE DESCRIPTION KEYWORD

CHEK TYPES I Numeric code for CHECK key-
word = 7.

CLBL SHPLBL H Current load label for ship- RIGID
load file.

CORDLM 50 BUOYS R Limit set coordinate for LIMI
limit table.

CPROP 3 SHIPS R Propeller resistance SHIP
coefficient.

CR 3 SHIPS R Longitudinal resistance SHIP
coefficient.

CRST 30 STRUM R Not used at present.

CS 3 SHIPS R Hull wetted surface SHIP
coefficient.

CURCOE 20,3,5 SHIPS R Current load coefficient RIGID
for" ship load tables.

(URHED 20 SHIPS R Current headings for ship RIGID
load tables.

CURLEN 5 PAYOUT R Current length of payout

element.

CIURMUL CABLE R Flow field scale factor. CURR

,.rRNT SHIPS R Magnitude of surface SURF
current.

(UURR TYPES I Numeric code for CURR key-
word = 28.

4 CYLRPIS 50 BUOYS R Added mass for cylindrical
buoy in body table.

DA 6,6 FRQDAT R Ship's added mass matrix from
ship motion file.

DALP1IA TIMED R Proportional damping multi- SOLU
plier of mass matrix or
alpha integration parameter
fo: VRS/VRR solu.ions.
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VAR I ABLE ARRAY CO1MMON INPUT
NAME SI7ZE NAME TYPE DESCRIPTION KEYWORD

DB 6,6 FRQDAT R Ship's damping matrix from
ship motion file.

DBETA TIMED R Proportional damping multi- SOLU
plier of stiffness matrix
or initial pseudo-time step
for VRS/VRR solutions.

DBU 50 BUOYS Body diameters for body BODY
table.

DC 6,6 FRQDAT R Ship's restoring force
matrix from ship motion
file.

DEAD TYPES 1 Numeric code for DEAD key-
word = 1.

DELFAC CONTRL R Load factor increment (step
size) for DEAD/LJVE. -

DELTMP CONTRL R Temporary storage for DELFAC
for VRS/VRR solutions.

DERAD CONTRL R Degree/radian conversion
factor.

DERR CONTRL R Displacement errcor tolerance SOLO
for iterative solutions.

DIArI 10 CABLE Line material diardeters. MATE

DISKC 30 DSPCON R Static imposed displace- HOVE
imeat amplitudes in C.

1) 1SPP 30 DSPCON R Ref.-ence imposed displace-

_J meat amplitudes.

DLD LOGIC L Dead load flag; True means ]
DEAD SAO.

DLREF PAYOUT R Unstretched lengths for pay-
out elements.

DOAXAB TIMED R Magnitude of maximum accele-
ration increment in DYN SAO.

DMAXP TIMED R Previous maximum acceleration
in DYIN SAO.
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VARIABLE ARRAY COMKON 
INPUTNAME SIZE NAME TYPE DESCRIPTION 

KEYWORD
DMU CONTRL R Numerical damping coeffi- SOLU b

cient.

DOMG FRQDAT R Wave frequency increment SPEC

DONE TYPES I Numeric code for DONE key-
word = 54.

DPThF 5 PAYOUT R Time function increment for
payout point.

DRAD SHIPS R Degrees per radian.
DRFTFR 3 FRQDAT R Wave-induced drift force

components.
DRGAMP NE ACOK R Drag amplification factor.

DS NE ACOM R Current lengths for ele-mentu. J
DSO NF ACOM R Initial lengths for ele- ELEII

ments.
DSR NE ACOM R Reference lengths for ele-

ments.

DT TIMED R Time step. TIME
DTH TIMED R Upper bound on time step.DTL TIMED R Lower bound on time step.

DTLL TIMED R Lower bound on time step in
DYN SAO.

DTMAX TIMED R Upper bound on time step inDYN SAO.
DTHSRT TIMED R Restart save time interval. SAVE
DTU TINED R Reference update time. TIME
DU NE ACOM R
DYN LOGIC t Transient dynamic flag; True

means DYN SAO.
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VARIABLE ARRAY COMMON INPUT
NAME SIZE NAME TYPE DESCRIPTION KEYWORD

"E 2,10 CABLE R Slopes of line segments in
material tables.

ELEN TYPES I Numeric code for ELEM key-
word = 15.

ELL FRQDAT R Ship's length for nondimen-
sionalized ship motion file.

ERR ERR R Not used.

* ES NE ACOM R Element secant EA in tC.

ESP 2,5 PAYOUT R Multimaterial payout secant
modulii.

ET NE ACON R Element tangent EA in t C.

EXTE TYPES I Numeric code for EXTE key-
word = 49.

EXTRAP CONTRL R MNR extrapolation factor.

F NN3 ACOM R Nodal loads in eC.

FACH SHIPS R Depth correction factor.

FACLEN FRQDAT R Length conversion factor EXTE
for ship motion file.

FBUSR 50 BUOYS R Surtace buoy time function
value for body locations.

FDEPTH 5 CABLE R Fluid interface depths. FLUI

FDIVY CONTRL R Inventory conversion factor INVE
for line diameters.

A
FEEDBK LOGIC L Feedback flag; True means

feedback form used, RFB or
VRR.

FELT 3,2 CHKDAT R Fluid loads on a single
element for CHEK SAO.

FG NN3 ACOM R Nodal point gravity loads.

* FGAM 5 CABLE R Fluid table specific FLUI
weights.
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VARIABLE ARRAY COMMON INPUT 1NAME SIZE NAME TYPE DESCRIPTION KEYWORD

FINC CONTRL R Alters the residual added j
mass correction for TL or
UL solutions.

A--

FINIS TYPES I Numeric code for END key-
word d10.

FIX TYPES I Numeric code for FIX key-

word = 29.

FLNVY CONTRL R Inventory conversion factor INVE
for buoy diameters andlengths. :

FLOW TYPES I Numeric code for Flow key-
word = 16.

FLPAR 10,10 CABLE R Flow field table parameters FLOW

FLJI TYPES I Numeric code for FLUI key-
word = 17.

FP 3,NN3 ACOM R Point loads for load sets. LOAD

FRCFAC FRQDAT R Force conversion factor for EXTE
ship motion file.

FRCVY CONTRL R Inventory conversion factor INVE
for weights and strengths.

FREE TYPES I Numeric code for FREE key-
word = 30.

FREQ TYPES I Numeric code for FREQ key-
word = 6.

FSFRC 3 SHIPS R Ship load table conversion SHIP
factor for current force.

FSFRW 3 SHIPS R Ship load table conversion SHIP
for wind force.

FSLEN 3 SHIPS R Ship load table conversion SHIP
factor for length.

FSOL TYPES I Numeric code for FSOL key-
word 47.
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VARIABLE ARRAY COMMON INPUT
NAME SIZE NAME TYPE DESCRIPTION KIEYWORD

FSVEL 3 SHIPS R Ship load table conversion SHIP
for velocity.

FTF 3 TIMED R Time function values for
load sets in C.

FTI 15 TIMED R Time function values for
dynamic moving boudary com-
ponents in C. 1'

FVISC 5 CABLE R Fluid table kinematic vis- FLUI
cosities.

F1 NN3 ACOM R Nodal point loads frpm
current and wind in C. Z

F2 NN3 ACOM R Total nodal point loads at
the incremental reference
state. Also used for itera-
tive displacement increment
in NRAPIT subroutine.

GAIR SHIPS R Specific weight of air.

GAflNEW TIMED R Gamma integration parameter. TIME

GHED FRQDAT R Global wave heading in HEAD
degrees.

"' GK NF3,1BEND ACOM R Global incremental stiff-
ness matrix stored in banded
row form.

SK S 3,3 SHIPS R Element stiffness matrix for
strum string.

NN3 ACOM R Diagonal mass matrix includ- A
ing residual added mass.

GRiA NE ACOM R Residual added mass for each
element.

GKU 6,6 FRQDAT R Ship's mass matrix from ship
motion file.

GRAV CONTRL R Acceleration due to gravity. PROB

SGi CONTRL R Kinematic viscosity of first
fluid, water.
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VARIABLE ARRAY COMMON INPUT
NAME SIZE NAME TYPE DESCRIPTION KEYWORD

G2 CONTRL R Specific weight of first
fluid, water.

G3 10 CABLE R Weight per unit length of HATE
line material. Al

HAWSIZ 23 COMPNT R Inventory hawser sizes.

HAWTAB 2,23,4 COMPNT R Inventory hawser property
table.

HDG1 30 FRQDAT R Wave headings for ship
motion file.

HEAD 3 SHIPS R Ship's global heading. .

RED 20 HEDCHR H Page heading title. I
HEDEND SHIPS R Surface load total heading STEP

change.

HEDLWX SHIPS R Upper bound on heading
increment.

HEDINC SHIPS R Surface load heading STEP I

increment.

HEDNOW SHIPS R Surface load heading value
in C.

HIRSDL DSPCON R VRR control parameter; keeps I.
tract of largest residual
found.

HLDFAC 6 coIPN' R Inventory anchor holding
factor table. a

HTYPE 3,4 COMPNT R Inventory hawser types.

IAAB] 10 IBUOYS I Additional array for future
expansion.

IAACA 10 ICABLE I Additional array for future
expansion.

IAACL 10 ICNTRL 1 Additional array for future
expansion.
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VARIABLE ARRAY COMMON INPUT
NAME SIZE NAME TYPE DESCRIPTION KEYWORD

IAADS 10 IDSPCN I Additional array for future
expansion.

IAAPO 10 IPAYOT I Additional array for future
expansion.

IAASHP 10 ISHIPS I Additional array for future
expansion.

IAASTM 10 ISTRUN I Additional array for future
expansion.

IAATIM 10 ITIMED I Additional array for future
expansion.

IALTR ITIMED I Alternating acceleration
increment flag for DYN SAO.

IB 5 ITIMED I List of dynamic moving
boundary nodes.

i REN) ICNTRL I Half bandwidth.

IBENDI ICNTRL I Half bandwidth with incre-
mental moving boundary.

IBEND2 ICNTRL I Half bandwidth without
incremental moving boundary.

Ii-- ,CNTRL I Debug output flag OUrP

I•,GF FRQDAT, I Debug output flag for RESU
FRQ SAO.

iO S So IBUOYS 1 Time variation codes for SBUO,
surface buoys.

I

"s' So IBUOYS I Nodes where bodies are BLOC
located.

IC11,Cli: FRQDAT I Component check file flag. FSOL

.. ICONNS FRQDAT I Mass matrix format code. FSOL

ICR ISHIPS I Flag to signal if table
lookup is used to get hull
resistance factor.

58



VARIABLE ARRAY COMMON INPUT

NAME SIZE NAME TYPE DESCRIPTION KEYWORD

IDAMPR ICABLE 1 Haterial damping flag;

0 means no damping.

IDAY HF.DCO H Character string for date.

IDIR ICNTRL I Coordinate number for verti-
cal direction.

IDIS 30,3 IDSPCN I Static displacement variation
codes.

IDRB 50 IBUOYS I Drag coefficient codes for BODY
bodies.

IDRG 10 ICABLE I Drag coefficient codes for MATE
line materials.

IDRITR FRQDAT I Drift force iteration FSOL
flag.

IDVN IDSPCN I VRS/VRR control parameters;
signals successive reduc-
tion8 of velocity norm.

IFCNT ICNTRL I Record counter for frequency

domain CUEK data.

IFILF 4 SIZE I Restart file record counters,

IFLAGS 60 IFLAG H Codes for each of the key-
words, 4 characters each.

IFLCOD 10 ICABLE I Flow field codes. FLOW

IFREQ ISHIPS I Signals the frequency domain
solution to the stiffness
matrix routines.

IFRQUP FRQDAT I Iteration option for drift FSOL
force updates.

IFXFL ICNM RL I Limit condition flag used
to signal constraint code
changes.

IGK ICNTRL I Solution format code for
stiffness matrix.

59



VARIABLE ARRAY COMMON INPUT
NAME S IZE NAMIE TYPE DESCRIPTION KEYWORD)

IKEEP TYPES I Numeric code for KEEP key-

word = 33.

IKNSTN ICNTRL I Limit check over-ride flag.

ILF 3 ITIMED I Load set variation codes. LVAR

IIPBOD IBUOYS I Body nmber for body impact. IMPA

IMPNOD IBUOYS I Node number for body impact. IMPA

IMTMF 15 ITIMED I Moving boundary variation MOVE
codes.

i• ITIMED I Number degree of freedom
with largest acceleration
increment for DYN SAO.

INC ICNTRL I Solution increment counter.

INDRAG ICNTRL I Drag model override flag. PROB

INVFIG CHKDAT I Inventory useage flag.

INVP IDSPCN I VRS/VRR control parameter.

INVY ICNTRL, I Inventory useage flag.

1OPT IBUOYS I Impacting body weight option IMPA
code.

i PA(GE IIEDDAT I Page counter.

iP'R ICNTRL I Number of steps between OUTP
printouts.

ijOi IT FRQDAT I Roll damping iteration flag. FSOL

IRR I Error return flag; tO means
error.

RETAPE 1 Restart file flag. SAVE
or
REST

ISIIIP 3 ISIIIPS I Nodes where ships are SHIP
located.
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VARIABLE ARRAY CO1ON INPur
NAME SIZE NAME TYPE DESCRIPTION KEYWORD

ISHPFL FRQDAT 1 Ship flag for FREQ SAO;
0 means no ship.

ISHTAP ISHIPS I Flag to signal the use of
ship load file.

ISIGN1 ITINED I Alternating response esti-
mates flag for DYN SAO.

ISIGN2 ITIHED I Alternating response esti-
mates flag for DYN SAO.

IST CDCAL I Strum string number. -i

ISTART ICNTRL I Solution option code; see
NSLOP.

ISTRNG 30 ISTRUM I Number of elements in each STRUI
strum string.

ISTRUP ISTRU• I Strum update flag.

ISURLD ISHIPS I Wind and surface current
load flag.

IT 2,NE ACOM 1 Element connectivity list ELEM

ITCON F FRQDAT I Counter for drift force
iterations.

ITFCOI) 20 ITINED I Time function type code. TFUN

ITI!E HEDCHR H Character string for time.

iTOP ITI]ED I Upper bound flag on time
step in DYN SAO.

ITUP IDSPCN I VRS/VRR solution parameter.

IUNRES FRQDAT I Unrestrained motion ouput RESU
flag.

IUP ISHIPS I Code fir up direction.

IUPIT ICNTRL I Counter for configuration
updates.

JANCR SO IBBUOYS I Limit set. tixit.y codes. IE
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VAR IABLEm ARRAY COMMON INPUT
NAME SIZE NAME TYPE DESCRIPTION KEY.WORD

JB 15 ITIHEI) 1' Moved component variation HOVE
codes.

JDLD ICNTRL I Dead load option flag LVAR

JDYN ICNTRL I Dynamic solution option PROB

flag.

JNPDT ICNTRL I Step size control nunber. SOLU

JOP 5 IPAYOT I Node numbers for payout PAVO
points.

JOVR ICNTRL I Limit set overshoot node.

JPELT 5 1IPAYOT I Element numbers for payout. PAYO

JSLP 2,50 IBUOYS i Lists connecting elements
for cylindrical buoys or
defining nodes for mooring
buoys.

JSTEPR II)SPCN 1 Nmnber of steps. STEP

KNSTRN IBUOYS I Flag to signal if limit
locations are defined.

R -P 'r ITIHED I Counter for restart save
interval s.

KODLC ISIIIPS 1 Variation codes for surlace SURF
r cur rent,.

ISHIIODES IS 'S I Variation codes for wind WIND

load:.%

KeMOP NE AC)M I Element. type code, ELEM

S'ONF, " 10,50 I.BUOYS I Lists elements connecting
to each limit location.

KtNv'RT ICNTRI, I Number of iteration trials. SOLU

KO'NT I.CNTRL I Solution iteration counter.

KSTRNG 20,30 ISTRUM I Lists strum string elements STRU
up to 20 per string.
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VARIABLE ARRAY COMMIONINU
NAF. -SIZE NAME. TYPE DH.sCktI Py joN KEYWORD

KUP ICNTRL I Time step increase control
parameter in I)YN SAO.

LBODN 50 IBUOYS I List of body numbers of BLOC
body locations.

LIMNOI) 50 IBUOYS I List of limit location LOC
nodes.

LIMSET 50 IBIIOYS I List of limit set numbers LI.OC
for limit locations.

L1,81 SHPLBL H Length label for ship load RIGID
file.

IMIITER ICNTRL I Maximum number of itera- SOLU
tions per step.

INKEEP IDSPCN I Temporary storage of
LIIITER for VRS/VRR
soiutious.

LSHP 3 ISHIPS I Ship load function codes. SHIP

MAT NE ACOM 1 List of element material EL,,
numbers.

MATI)MP 10 1CABLE I List of material damping
flags; 0 means this material
has no damping.

ICABLE I Number of materials defined.

MBLN 50 IBUOYS I Counters for number of
number slave nodes on moor- X
ing buoys.

ME 10 ICABLF I Number of points in each HATE
material table.

MFD 10 ICABLE I List of medium codes for MATE
material tables.

MEID)iU NE ACOM I Fluid medium codes for ELEM
elements.

KEDIH S50 IBUOYS I List of medium codes for BODY
body table.
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VARIABLE ARRAY COMMON INPUT

NAME SIZE NAME TYPE DESCRIPTION KEYWORD

MITNOT IPAYOT I Mitosis prevention flag.

KNOB FRQDAT I Maximum number of wave
speeds on ship motion file.

MNOH FRQDAT I Maximum number of wave head-
ings on ship motion file.

MNOK FRQDAT I Maximum number of wave
lengths on ship motion file.

MNRV FRQDAT I Maximum number of roll
angles on ship motion file.

MODEII ICNTRL I Mode shape order flag. MSOL

MODE12 ICNTRL I Mode shape output flag. MSOL

MORBUO IBUOYS I Number of mooring buoys.

MOSTAT ICNTRL I TSSS flag; 1 - yes, o - no.

MULMAT 5 1PAYOT I Multimaterial flag for
payout element.

MULLTIM IPAYOT I Multimaterial payout flag.

MVB ICNTRL I Number of nodes with defined
motion in DYN SAO.

MvBINC ICNTRL I Number of izncremental moving
boundary nodes.

MXBLOC IBUOYS I Maximum number of body loca-
tions.

MXBODY IBIJOYS I Maximum number of bodies
in table.

?IXFLOW ICABLE I Maximum number of flow
tables.

MXLTMS IBUOYS I Maximum number of limit

sets.

MXLINE HEDDAT I Number of lines per page.

MXLLOC IBUOYS I Maximum number of limit
locations.
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VARIABLE ARRAY COMNON INPUT
NAME SIZE NAME TYPE DESCRIPTION KEYWORD

WIXSELT ISTRUM I Maximum nimber of element
per strum string.

HIXSHIP ISHIPS I Maximum number of ship
locations.

HXSTRG ISTRUM I Maximum number of strum
strings.

tVWTFUN ITIMED I Maximum nudber of Lime
functions.

NANCR 6 COIPNT I Inventory anchor count.

NBASE ICNTRL I Number of entries in the
base portion of ACOM.

NBLOC IBUOYS I Number of body locations.

NBUOY 2 COMPNT I Inventory buoy count.

"NCHN COMPNT I Inventory chain count.

NCOM SIZE I Size. of ACOM.

NCONC ICNTRL I Number of concentrated loads
(point loads).

NCRNT ISHIPS I Number of current tables in
ship load file.

NCYLB 13UOyS I Number of cylindrical buoys.

NDISP IDSPCN I Number of static imposed
displacement.

NDROP IDSPCN I VRS/VPRR control parameter;
counts down for 3 velocity
convergence trials with
damping reduced.

NE ICNTRL I Number of cable/line ele-
.ients.

NELCK CHKDAT I Element number being p
checked.

NELPOI 5 IPAYOT I Element number increment PAYO V
for payout.

65



VARIABLE ARRAY COMMON INPUT
NAME SIZE NAME TYPE DESCRIPTION XEYWORD

NEWCON FRQDAT I New configuration flag
for drift force updates.

NEWRED FRQDAT I Global heading input flag
for FREQ SAO.

NFILE RETAPE I Restart file code REST

NFILEF FRQDAT I Ship motion file format EXTE
flag.

NFIX ICNTRL 1 Number of globally fixed
nodes (always 0).

NFKEEP 30 IDSPCN I Previous nodes component
fixity codes for static
imposed displacement and
mcving boundary.

NFLUI ICABLE I Number of fluids defined.

NFJVRY ICABLE I Flow field variation code CURR

NFLUID ICNTRI, I Flow field number CURR

NFN ICNTRL I Number of active nodes.

WF:3 ICNTRL I Number of active degrees
of freedom.

NFREQS FRQDAT 1 Counter for the number of
frequencies in FREQ SAO.

NGROW IPAYOT I Number of elements available PAYO
for payout.

NHAWS 4 COMPNT I Inventory hawser count.

YHED JIEDDAT I Number of words in page
heading; defined in SEADYN.

NIN TAPES I Input file code.

NINA SIZE I Number of words in /ACOll/.

N'.•B SIZE I Number of words in /BUOYS/.

NINHI SIZE I Number of words in /IBUOYS/.
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VARIABLE ARRAY COMMON INPUT
_ NA.. SIZE NAME, TYPE i)ESCRIPTION KEYWORD

NINC SIZE 1 Number of words in /CABLE/.

NINCI SIZE I Number of words in /ICABLE/.

NINCLI SIZE I Number of words in /ICNTRL/.

SNINDSI SIZE I Nmnber of words it, /IDSPCN/.

NINDSP SIZE I Number of words in /DSPCON/. -

NINPO SIZE I Number of words in /PAYOUJT/.

NINPOI SIZE I Number of words in /IPAYOUT/.

NINP.1, SIZE I Number of words in /CONTRL/.

NINSHI SIZE I Number of words in /ISHIPS/.

NINSUI SIZE I Number of words in /SHIPS/.

NINSTI SIZE T Numiber of words in /ISTRUM/.

NTNSTI SIZE I Number of words in /STRUM/.

NIN'I SIZE .1 Number of words in /'ItIED/.

NINTM''.I SIZE I Number ot words in /ITIMED/.

N NIXP['ýN ITI'MED I VI'i1L uverride flag for SAVErestart.•

NEis IBUOYS I Number of limit sets.

NIi.NES HEID)IAT I Output lines counter.

Ni, LOC IBUOYS I Number of limit locations.

NMO'fN S0 IBUOYS I Buoy on surface motion code. SBUJO

MN ICNTRL i Total number of nodes.

N1NPOI 5 IPAYOT I Not used at present

NN) ICNTRL I Three times NN.

NOB FRQDAT I Number of wave speeds on
ship motion file.
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NODFIX NN3 ACOM I Node component fixity flags.

NODWN IDSPCN I VRS/VRR control parameter.

NOFLUD LOGIC L Fluid medium flag; True
means no fluids,

NOH FRQDAT I Number of wave headings on
ship motion file.

NOITER LOGIC L Iteration flag; T means not
iterative solution.

NOK FRQDAT I Number of wavelengths on 
A

ship motion file.

NOLINE HEDDAT I Number of lines is standard
output record.NOLOAD LOGIC L Point load flag; True means

no point loads. 17.

NOP IPAYOT I Number of payout ends.

NOUT TAPES I Output file number.

NOVEL LOGIC L Flow field flag; True means
no fluid velocities.

NPOVRY IPAYOT I Payout time variation codes. PAYO
:PRECZ SIZE I Precision of floating point

words; 1 - single, 2 double.
i NPRST ICNTRL I Preload flag.

NRUP iCNTRL I Newton-Raphson update code. SOLD
NRV FRQDAT I Number of roll angles on

ship motion file.
NSFILE ISHIPS I Ship load file flag. PROB
NS1I]PS ISHIPS I Number of ships.

NSHRNK IPAYOT 1 Number of elements avail- PAYO
able for reel-in
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NAME SIZE NAME TYPE DESCRIPTION KEYWORD

NSLAVE ICNTRL I Number of slave nodes.

NSLOP IDSPCN I Solution option number code;
0 - MNR, 1 - SLI, 2 - RFB,
3 - VRS/VRR, 5 - DIM.

NSOLN FRQDAT I Counter for FREQ wave head-
ing solutions.

NSRDC FRQDAT I File code for ship motion
file = 8.

NSTRNG ISTRUM I Number of strum strings.

NSTRUP ISTRUM I Strum update flag.

NSTUP ICNTRL I First step subdivision STEP
startup parameter.

NS3 FRQDAT I Three times (NN-NSLAVES).

NTAPE RETAPE I File code for restart input RESTtape.

NTAPEI TAPES I File code for binary trans-
lation of free-field input

15.

NTAPE2 TAPES 1 File code for rigid format
input = 16.

NTAPE9 TAPES I File code for file code 09,
scratch file.

NTRIETC ISHIPS I Number of current headings RIGID
in ship load tables.

NTHETW ISHIPS I Number of wind headings RIGID
in ship load tables.

NTPCHK TAPES I File code for wave heading
file for CHEK =" 13.

NTYPE ICNTRL I Numeric code for current
SAO keyword.

NUtflIED ISHIPS I Counter for the number of
headings e'valuated in static
heading excursion.
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VARIABLE ARRAY COMMON INPUT
NAME SIZE NAME TYPE DESCRIPTION KEYWORD

NUMSET ICNTRL I Number of load sets defined.

NUP ICNTRL I Configuration update flag SOLU

NWIND SHIPS I Number of wind velocity RIGID
tables on ship load file.

NWORDS HEDDAT I Number of words in working
area far input.

NXTYPE ICNTRL I Numberic code for the next
SAO keyword.

OMG CDCAL R Strum string natural
frequency.

OMG FRQDAT R Spectrum frequency for
FREQ SAO.

OMGMN FRQDAT R Lower bound of spectrum SPEC 4
frequency scan

OKGMX FRQDAT R Upper bound of spectrum SPEC
frequency scan.

OmS CDCAL R Strum string Strouhal
frequency.

OM2 FRQDAT R Square of OMG for FRQ SAO.

OUTP TYPES I Numeric code for OUTP key-
word = 38.

JVl•SI'T 'O0NTRL R Limit condition overshoot.

PAMIT CONTRL R MNR extrapolation parameter. SOLD]

PAYO TYPES I Numeric code for PAYO key-
word = 39.

PAYV 5 PAYOUT R Payout velocity PAYO

PI CONTRL R PI = 3.1415 ......

PINC CONTRL R Output interval increment.

PLUT TYPES I Numeric code for PLOT key-
word = 8, inactive.
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NAME SIZE NAME TYPE DESCRIPTION KEYORD

POUT LOGIC L Payout flag; True meaas
payout active.

PROB TYPES I Numeric code for PROB key-
word = 11.

PROPF 3 SHIPS R Propeller force coefficients.

PSTEP CONTRL R Output load level.

PTKF 5 PAYOUT R Values of payout time PAYO
variation functions. I

QST 20 STRUM R Strum string mode shape.

RAND TYPES I Numeric code for RAND key- U
word = 52.

RANG FRQDAT Roll angles for ship motion
file.

RATD CONTRL R Initial size of sLaLic load
increment.

RATL 3 SHIPS R Length ratios for ship's 1
current load scaling.

RFFUP LOGIC L Geometric reference update
flag.

REGU TYPES I Numeric code for REGU key-
word = 53.

RELFAC 50 BUOYS R Release factor ior limit LIMI
sets.

"RERR CONTRL R Residual error tolerance. SOLU

SREST TYPES I Numeric code for REST key-
word = 12.

RESU TYPES I Numeric code for RESU key-
word t: 50.

RNORM DSPCON R Residual norm.

RNORMP DSPCON R Preceding residual norm.
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NAMIE SIZE NAIE TYPE DESCRIPTION KEYWORD

RNRMPP DSPCON R Second preceding residual
norm.

RTIN CDCAL R Strum string modal scaling
factor.

RVELN STRUM R Relative velocity magnitude
for strum computation.

RVELNP STRj11 R Previous relative velocity
magnitude for strum compu-
tation.

SAE 3 SHIPS R Ship end projected areas. SHIP

SAS 3 SHIPS R Ship side project areas. SHIP

SAVE TYPES I Numeric code for SAVE key-
word = 40.

SBAMP so BUOYS R Surface buoy motion ;smp.i- SBU0
tudes.

SBEAM 3 SHIPS R Ship beams amidships. SHIP

SBUO TYPES I Numeric code for SBUO key-
word = 41.

"SCALE SHPTAP R Scale factor for ship load RIGID
file.

SDRFT 3 SHIPS R Ship drafts amidships. SHIP

SDSPV SHIPS R Ship volume displacements. SHIP

SFACW 3,3 SHIPS R Wind load scale factors
for ships.

S.NDID BUOYS R Gravity load sign; +1.0 for
gravity in + coordinate di-
rection, -1.0 for gravity
in - coordinate direction.

SHPc(AP 12 SHPLBL H Title for ship load file. RIGID

SHIPK 4,3 SHIPS R Ship's hydrostatic restor- SHIP I
ing coefficients.
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NAME SIZE NAME TYPE DESCRIPTION KEYWORD

SHPKP 3,3 SHIPS R Ship response parameters
for checking static response
stability.

SHTRN 3,3,3 SHIPS R Local to global transforma-
tion matrices for each ship.

SIG NE ACOK R Element tensions in c. ELEM or

TENS

SIGR NE ACOM R Element tensions in RC.

SLT 3 SHIPS R Ship lengths. SHIP

SLWL 3 SHIPS R Ship water line lengths. SHIP

SOLU TYPES I Numeric code for SOLU key-
word = 42.

SPEC TYPES I Numeric code for SPEC key-
word = 48,

SPECA FRQDAT R Wave spectrum coefficient, A. SPEC

SPECH FRQDAT R Wave spectrum coefficient, B. SPEC

SRCHFC CONTRL R Search factor for II) search SOLU
accelerator on ?INR solution.

SS'rART CONTRL R First step subdivision
parameter.

STEPUP LOGIC L Increment reference update
flag.

STLEN 20 STRUM R Strum string lengths.

STN NE ACOM R Element strains in tC.

ST.: 20,10 CABLE R Strain values for material MATE
tables.

SURF TYPES I Numeric code for SURF key-
word = 44.

SURFCE SHIPS R Vertical coordinate at the
water surface, determined
by the initial vertical posi-
tion of the lasL ship input.
Used only when ship restor-
ing coefficients are input.
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VARIABLE ARRAY COMMON INPUT
NAME SIZE NAME TYPE DESCRIPTION KEYWORD

T TIMED R Time.

TBLOCK SHPTAP R Test Ship block coefficient
for ship load file.

TDEPTH SHPTAP R Test depth for ship load
file.

TEMP 6,6 FRQDAT R Temporary storage array for
FREQ SAO.

TENS TYPES I Numeric code for TENS key-
word = 26.

TENULT %0 CALBE R Line material ultimate MATE
tensions.

TFSAV 5 PAYOUT R Temporary storage of payout
time functions.

TFUN TYPES i Numeric code for TFUN key-
word = 27.

TN 3,NE ACOM R Direction ctsines for each
element in C.

THR 3,NE ACOM R Direction cosines for each

Cuet in C.

TIMFAC FRQDAT R Time conversion factor for EXTE
ship motion file.

THAS FRQDAT R Ship's mass for ship motion

file.

ThAX TIMED R Maximum time.

.A TMFRF 3 TIMED R Point load ti e variation
functions in C.

TMFRM 15 TIMED R Moving boundary time R
variation functions in C.

TOLIM 50 BUOYS R Limit set tolerances. LIMI

TPARM 20,20 TIMED R 'I'ive function tables. TFMN

TRNSTR 3,3,NE ACON R Local-to-global transforma-
tion mat.rices for each
element.
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VARIAHLE ARRAY COW~IN INPUT
NAME SIZE NAME TYPE DESCRIPTION KEYWORD

THSRT rTI ED R Restart save time.

TSAE SHPTAP R Tent ship end projected RIGID
area for ship load file.

TSAP SHPTAP R Test ship propeller pro- RIGID
jected area for ship load
file.

TSAS SIIPTAP R Test ship size projected RIGID
area for ship load file.

TSAPL 3 ShIIPS R Test ship propeller pro-
jected areas; used for
similarity scaling.

'I'Sh SHPTAP R Test ship beam for ship RIGID
load file.

TSI) SHPTAP R 'rest ship draft for ship RIGID
load file.

TS)SP SIIPTAP R Test ship displacemernc for RIGID
ship load file.

TSIT S)UPTAP R Test ship length for ship RIGID
load file.

TSSS TYPES I Numeric code for TSSS key-
word = 4.

'S..L SPT'rAP R 'Pest ship waterline length RIGID
for ship load file.

'i 20,10 CABLE R Te:,sion values for material MATE
tables.

TTO 10 CABLE R Material damping parameter MATE
CA

1

TTK 10 CABLE R Material stiffness parameter MATE
EA

'rIMFED R Time when incremental refer-
ence was established.

- NN3 ACOM R Nodal displacement incre-
ments from infremental
reference to C.
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VARIABLE ARRAY COMMON IN PUT

NAME SIZE NAME TYPE DESCRIPTION K.YWOHD

UB 15 TIMED) Moving boundary mot iou MOVE

a1mp1 i t.udes,

UBS 30 BUOYS R Surface buoy motion SBUO
amplitudes.

LID NN3 ACOM R Nodal point velocities
for C.

OIDD NN3 ACOI R Nodal point acclerations
for C.

UDI)P NN3 ACOM R Nodal.-vint accelerations
for C,

UDDS NNE ACOM H Nodal point accelerations
lor incremental reference
state.

UDP NN3 ACOM R Vo 1 point. velocities for

UMVIs 15,3 PAYOUT R Movitg boundary motion data
for 

rC.

I.MVBP 1S, 3 PAYOUT R oovitrt8oundary motion data
for C.

UP NN3 ACOM R Nodalg•int displacementS
for C

u NN3 ACOM R NodalRpoint dispLacements
from C to incremental
reference state.

VAIR SHIPS R Kinematic viscosity of air.

VDUH 3 FRQDAT R Temporary storage vector
[or FREQ SAO.

VF NN3 ACOM R Nodal point compo ents of
flow velocity in -C.

VI I 3 BUOYS R Components of impacting IMPA
body velocity.

-VB, SIPLBL H Velocity label for ship RIGID

load file.
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VARIABLE ARRAY COaMUN INPUT
NAIE S IZE NAME TYPE DESCRIPTION KEYR',I)

VNORiP DSPCON R Preceding velocity norm
tor VRS/VRR.

VNPP DSPCON R Second preceding velocity
norm.

VNPPP DSPCON R Third preceding velocity
norm.

%.J NN3 ACOM R Nodal point componentf of
relative velocity in C.

WAD SHIPS R Wind heading in degrees WIND

WAVEL 30 FRQDAT R Wavelengths from ship
motion file.

WDEPrll 3 SHI PS R Water depth for each ship. SHIP

WIND SHIPS R Wind velocity WIND

WIBL SHIPLBL It Wind label for ship load RIGID

WLl", LOGIC I L Live load flag; True means
LIVF SAO.

WiNDICOF 20,3,5 SHIPS R Wind load coefficients for RIGID
ship load table.

WNIHiE'D 20 SiI PS R Wind headings for ship RIGID
load tables.

WNIVEL 5 SHiIPS R Wind velocities for ship RIGID
load t.abl(..

WORDS 100 HEDDAT R Working area for input.

RWVAP FQDAT R Wave amplitude for current
spectrum interval.

WLN FRQDAT R Wave length for current
spectrum i.tterval.

WVSLP FRQDAT R Wave slope for current
spectrum interval.

XC NN3 ACOH R Nodal position coordinates
for C.
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VARIABLE ARRAY COMIION INPUT
NAMIE SIZE NAHE TYPE DESCRIPTION KEYWORD

XO .!N3 ACOM R Reference nodal coordinates.

YSAVE CDCAL R Strum string response, Y/D.

311
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9.0 MACRO-FLOW CHARTS OF THE SUBANALYSES AND SOLUTION OPTIONS

The following charts outline the overall logic of the major solution
op~ions in SEADYN. The relationship of the subanalyses is shown in
Figure 2.1. The DEAD. LIVE, and TSSS subanalyses are controlled from
the STATIC subroutine. Figure 9.1 outlines that logic. The transient
dynamics (DYN) is controlled through the TRANS subroatine. That logic
is pr,ýsented in Figure 9.2. Figure 9.3 describes the MODE subanalysis.
The FREQ and CHEK subanalyses are presented in Figures 9.4 and 9.5,
respectively. The two static solution routines (NRAPIT and STEP) are
outlined in Figures 9.6 and 9.7.
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BEGIN
MODE

<ENOUGH NO ERROR

E SET UP STORAGE
I SAVE PRES ENT DATA4

N MOVE MASS AND
STIFFNESS MATRIX

F COMPUI'E EIGEN VALUES
B I AND FI(.FN VE'CTORS

IL

F REORDER AND SAVEI !DATA AS NEEDED £
N RESTORE DATA

ARRAYS

RETU RN

Figure 9.3 Mode subanalysis.
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t i

S REG RTP AND

READ R9QUEST DATA.
M.M DATA FOR APPROPRIATE READ REQUEST DATA AND

FREQUENCY, CALCULATE CALCULATE RESPONSE

• EGULAR WAVE RP-qgt•E SPECTRA FOR SPECIFIED

FOR ONE CYCLE IN TIME ITEMS AND MAKE STATISTICAL
DOMAIN AND OUTPUT ESTIMATES. OUTPUT

WRT ELMN YE SAV

NEW
HEADIK I

RETURN

Figure94 Continued
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